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PREFACE. 



Tex tiUe of this work indicates its character. It has 
been piepared for a text-book in Common Schools, and is 
designeil to be a thoroughly practical treatise. It contains 
an exposition of the leading principles of Arithmetic, and 
illustrates their most important practical applications. 

Its lessons are arranged in what seems to the author a 
natural and logical order; and their mutual dependencies 
and connections are, as far as possible, indicated. Its 
exercises and problems are numerous and varied, requiring, 
it is believed, such practice as will secure skill in performing 
Domerical operations, and readiness in applying them. 

The author has endeavored to illustrate clearly or demon- 
strate rigidly the truth of every principle and process ; to 
make every definition and every statement clear and accu- 
rate ; to avoid arbitrary rules and processes ; and, in short, 
to prepare a work which shall be adapted to the wants and 
circumstances of pupils in Common Schools, and which shall 
at the same time tend to elevate the standard of elementary 
mathematical instruction. 



IT PBEFAOB. 

Some subjects osnally treated in School Arithmetics are 
omitted in this, and others of great practical importance 
are made very fhll and complete. Among the former are 
"Single and Double Position," "Circulating Decimals," 
"General Average," "Tonnage of Vessels," and "Permu- 
tations and Combinations"— subjects which are usually 
learned arbitrarily, if at all, and which, to the great mass 
of pupils, will never be of the slightest practical value. 
Among the latter are "Numeration," and the "Ground 
Rules," "Accounts," "Fractions," "Interest," and Prob- 
lems pertaining to business life. The articles on "Bills," 
"Accounts,'* "Promissory Notes," "Orders," "Drafts," 
etc. will be found specially v«luable. 

The author claims for this, as for the other books of his 
series, that whatever be its merits or defects, it is the result 
of much careful thought and study, of considerable experi- 
ence as a teacher, and of an honest effort to arrange such a 
course of lessons as shall tend to develop the youthful mind, 
and form correct habits of study. 
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COMMON-SCHOOL ARITHMETIC. 



SECTION I. ^^^ 

-^^ !• Preliminary Definitions. 

(a.) Antthinq which has value or sioe, is a quantitt; or— 

(b.) Quantity is Tvhatever may be jifcreased, diminished, or 
measured. 

(c.) Every quantity is either a unit, or composed of units. 

(d.) A unit is a single thing, or one. 

Units may be either concrete or abstract. A concrete unft is any 
quantity which may bo considered by itself, and made the measure of other 
similar quantities ; as, an apple, a foot, a dozen of egg». An abstract unit 
is unity or on«, without reference to any particular kind of object or quantity. 

(e.) Numbers are used to show how many units there are in 
any given quantity. 

1. Numbers may be either concrete or abstract. A concrete number 
expresses concrete units; as, Jive books, teven busheh. An abstract number 
expresses abstract units; as, four, eight, twelve, 

2. KuMBERS may be either simple or compound. A simple number ex- 
presses values in terms of a single denomination, as in pounds, in shillings, 
or in pence. All abstract numbers are simple. A compound number ex- 
presses values in terms of dififerent denominations, as in pounds, shillings, 
and pence. 

3. Numbers may be entire or fractional. An entire number involves 
only entire units. A fractional number either is a fraction or contains 
one. 

4. Numbers may be either composite or prime. A composite number l«. 
one which has other factors besides itself axvd xwaVj, K'«r«x»:*."K«cr«^'*^^^ 
one which has no faotOTS except \U«\t w^\ xxcNX-^. 



8 NUMERICAL OPKRATIONS. 

(£) Arithmetic is the science of numbers and the art or 

NUMERICAL COMPUTATION. 

As a teience, Arithmetio treats of the natare, the uses, the properties, and 
the relations of numbers. As an art, it inelndes all namerieal operations, 
as counting, adding, and mvUiplying, 

j^ Note. — Arithmetio is a department of the science of Mathematics. 
Everything which treats of quantity belongs to Mathematics. Indeed, 
Mathematics is the science of quantity. 






2« Hnmerical Operations. 

(a.) We may perform the following operations on numbers. 

Ist. We may count, u e. we may find how many units there are 
in any given quantity, by noting them one by one. 

Illustration. — One ball, two balls, three balls. 

2d. We may add numbers, t. e. we may find how many units 
there are in two or more numbers considered together. 

Illustration. — In "five and four are nine,'* Jive is added to /our. 

3d. We may subtract one number from another, t. e. we may 
find how many units there are in the difference between two 
numbers. 

Illustration. — In "six from twelve leaves 6iz,"«ta; is 9ubtra€ted fhon 
twelve. J • 

4th. We may multiply one number by another, i. e. we may 
find how many units there are in any number of times a number. 

Illustration. — In "eight times five are forty," fivt is multiplied by 
tight, 

5th. We may divide one number by another, t. e. we may find 
how many times one number contaios another. 

Illustration. — In "seven is contained three times in twenty-one," or 
"twenty-one equals three times seven," twenty-one is divided by eeven, 

6th. We may find some fractional part of a quantity or num- 
ber, as "one-half of an apple," "one-fourth of eight." This re- 
quires the use of fractions. 

7th. We may reduce numbers, i. e. we may change their form 
or deaomwation without changing their value. 



UATHSMATIOAL SIGNS. 9 

3« Hathematioal Signs. 

(a.) Characters, or signs, are often used to indicate numerical 
c^rations and relations. Among them are the following : 

1st. The sign of Equality ( = ) is two parallel lines. It is read 
SQUALs, or IS EQUAL TO, and signifies that the quantities between 
which it is placed are equal to each other. 

Illustration. — "4 pecks ^ 1 bushel," is read, **Four peek* eqwul on^ 
hushelf" or, "Four peeks are equal to one hueheL" 

2d. The sign of Addition (+) b a horizontal line crossing a 
vertical one. It b read and, or plus, and indicates that the quan- 
tities between which it is placed are to be added together. ^> 

Illustration. — ''4 + 7 «■ 11," is read, "Four and aevem are elew^ ^^ 
**Four plus eeven equate eleven" 

3d. The sign of Subtraction ( — ) is a single horizontal line. It 
is read minus, or less, and indicates that the number which folr 
laws it is to be subtracted. 



Illustration. — "7 — 4 ■■ 3," is read, "Seven minus /our equate three,'* 
or, "Seven teas four equate three,** 

4th. The sign of Multiplication ( X ) is a cross formed by two 
oblique lines. It is read times, or multiplied bt, and indicates 
that the quantities between which it is placed are to be multiplied 
together. 

Illustration. — "3 X 4 = 12," is read, "Three timee four are twelve,*' 
or, " Three multiplied by fottr equate twelve." 

5tfa. The sign of Division ( -r- ) is a horizontal line with a dot 
above and •stfSSk below it. It is read divided bt, and indicates 
that the number which precedes it is to be divided by that which 
follows it. 

Illustration.— "8 + 2 — 4," is read, "Eight divided hy two equate four," 

6th. Division may also be expressed by writing the number to 
be divided over the one by which it is to be divided, and dranving 
a line between them. 

Illustration. — i^ is sometimes read, "Twelve divided hy three,** buf 
more commonly " twetve-ihirda," in which case it is reg^oxdAd. %k '^^^JkSk- 
TioN. See 74. c 
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SECTION II. 

NOTATION AND NUMERATION. 
4« Methods of Eepresenting Numben. 

(a.) Notation and Nuvebation treat of the varioas methods 
of representing and expressing numbers. 

(b.) Numbers may be expressed by Tisible objects or marks, by 
words, and by letters or other written characters. 

(•.) Numbers are usually represented to the eye by characters 
called nouRXS, though sometimes by letters of the alphabet. 

*' (d.) The method by figures is called the Arabic method, because 
it was introduced into £urope by the Arabs. 

(e.) The method by letters is called the Rohan kethod, because 
it was used by the ancient Romans. 

5« Primitiye Nmnbers and the Figures. 

(a.) The first ten numbers are called the Primitive Numbers 
because in the Decimal System of Numbers, which is universally 
used, all other numbers are derived from them. 

(b.) Their names are : one, two, three, four. Jive, six, seven, eight, 
nine, ten. 

(c.) The following figures are used in writing numbers : 

1, or / J called one, 6, or ^ called six. 

2, or 2 J called two. 7, or / ^ called seven. 

3, or 3^ called three. 8, or Oj called eight. 

4, or ^4-^ called four. 9, or P, called nine. 

6, or S ^ called five. 0, or 0^ called zero, or cipher. 

The Dumber ten is written 10, or /O. ■ 



DECIMAL POINT AND DECIMAL PLACES. 11 

6« The Derived or Higher Vumben. 

(a.) 1 + 10 = eleven = 11. 6 + 10 = sixteen = 16. 

2 + 10 = twelve = 12. 7 + 10 = seventeen = 17. 

3 + 10 = thirteen = 13. 8 + 10 = eighteen = 18. 

4 + 10 = fourteen = 14. 9 + 10 = nineteen = 19. 

5 + 10 = fifteen = 15. 10 + 10 = twenty = 20. 

(b.) 1 ten = ten =: 10. 6 tens = sixty = dO. 

2 tens =• twenty = 20. 7 tens = seventy = 70. 

3 tens = thirty = 30. 8 tens = eighty = 80. 

4 tens = forty = 40. 9 tens = ninety = 90. 

5 tens = fifty = 50. 10 tens = one hundred = 100. 

(c.) 20 + 1 = twenty-one = 21. 90 + 1 = ninety-one = 91. 
20 4- 2 = twenty-two =22. 90 -f- 8 = ninety-eight = 98. 
20 -i- 3 = twenty-three = 23. 90 -j- 9 = ninety-nine = 99. 

(d.) Read the following numbers: 

1. 27. 8. 26. 5. 37. 7. 70. 

8. 58. 4. 95. 6. 51. 8. 36. 

(e.) Analyze each of the above numbers. 

Model. — Twenty-seven equals two tens and seven units; fifty-eigbt 
equals five tens and eight units, eto. 

7« The Decimal Point and Decimal Places. 

(a.) The dot or point (like a period) at the right of each of the 
above numbers, is called the Decimal Point. 

(b.) The first figure at the left of the decimal point is in the 
Units' flags, and represents units ; the second figure at the left 
of the point is in the Tens' place, and represents tens ; the third 
figure at the left of the point is in the Hundreds' place, and re- 
presents hundreds. 

(o.) When the right-hand figure of a number is in the units' 
place, the decimal point is usually omitted. 

(d.) The method of writing and reading numbers containing 
hundreds, tens, and units, may be seen below. 

100 «* 1 hundred. 287 » 2 hundred and 87. 

200 » 2 hundred. 509 » 5 hundred and 9. 

300 = 3 hundred. 4&^ « ^^XMaaast^^vsA.^^* 



12 HiaHBB DBHOMINATIONS AKD PLACES, 

(e.) Read each of the following nambera, and tell its denomi- 
nations : 

Model. — 618 «- fiye hundred and eighteen — fire hundredsi one ten, and 
eight units. 

1. 518. 4. 204, 7. 240. 10. 307. 

2. 185. 6. 402. 8. 576. 11. 490. 
8. 851. 6. 420. 9. 894. 12. 036. 

(£) Explain the use of the figures in the above numbers. 

Model. — In 518^ the 8 marks the unite* plaoe, and shows that there are 
8 units; the 1 marks the tens' place, and shows that there is 1 ten; the 5 
marks the hundreds' place, and shows that there are 6 hundreds. 

{g,) Qive the value of each figure in the above numbers. 

Model.— In 618, the 8 — 8 units; the 1 » 1 ten — 10 units; the 6 — 6 
hundreds •* 60 tens — 600 units. 

(L) Give the value of each of the above numbers in tens and 
units. 

MoDEL.-^618 *» 61 tens and 8 units; 186 » 18 tens and 6 units. 

Note. — Such exercises as the foregoing are of great value. The student 
%ho masters them will not be likely to find any serious difficulty in reading 
and understanding larger numbers, and decimal fractions. 

(L) Write each of the following numbers in figures : 

1. Five hundred and eighty-nine. 6. Eight hundred and eighty. 

2. Eight hundred and ninety-five. 7. Eight hundred and eight. 

8. Nine hundred and fifty-eight. 8. Four hundred and sixty-one. 

4. Six hundred and seven. 9. Nine hundred and two. 

5. Seven hundred and six. 10. Two hundred and ninety. 

8« ffigher SenominationB and Flaoes. 

(a.) As 10 units B3 1 ten, and 10 tens = 1 hundred, so 10 hun* 
dreds = 1 thousand, 10 thousands = 1 ten-thousand, etc. 

(b.) The first figure at the left of the decimal point is in "the 
units' place ; the second figure is in the tens' place ; and the third 
in the hundreds' place ; and, in like manner, the fourth figure is 
in the thousands' place; the fifth in the ten-thousands' place, 
etc.; as illustrated in the following table: 
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S a g S 

a«S 3,5 :3a5 o'g ^ 

?^5 sSs S^S SSS S « 

fij 1^1 -I?! lis l^aJ 

tq H H n H «q n H «9 HhH HhPA 
000,000,000,000,000* 

ooo ooo ooo ooo ooo 

111 i.i.i. i.i.i. Ill 111 

P4P«P« P«P«P« P,P«P4 P,P,P, P«P4P« 

666 666 ee^B 'B'B'B 2S2 

(o.) Name the above places in their order, from the point towards 
the left, and also from the left towards the point. 

(d.) Large numbers can be most easily read by dividing the 
figures representing them into sets or periods of three figores each, 
beginning at the right. 

(e.) The first period is called the Units' febiod, the second the 
Thousands' period, the third the Millions' fbriod, etc. as is 
iUastrated below: 

"S. &^S. bS. b'!s. b'b. t.'^. ^'^ 



§§^ §1^ §1-2 ^g-i Sg-^ ggrd gg^ S^j-I 
^^11 4§-§ ^i-c *•!•§ M^'t ^i'C ^J-§ ^11 

«>.mS ^^& '«=^iS *^fi& ^mA< **af^ ^M& ^^^ 



OQ O? <5 ^ 

000,000|000,000,000,000,000,000. 

(£) Name the above periods in their order from right to left, 
and also from left to right 

(g.) Learn the following table : 

1000 units = I thousand. 1000 billions = 1 trillion. 

1000 thousands = 1 million. 1000 trillions = 1 quadrillion. 

1000 millions = 1 bUlion. 

NoTB. — The English nsnally divide nnmbers into periods of six figures 
each, thas making a billion equal a million millions, a trillion equal a mil' 
lion billions, etc. This method is now rarely used in this country. 
2 
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METHOD OF WRITING NUMBERS. 



9« Method of Beading Vumben. 

(a.) To read a number expressed by figures, divide it into 
periods; and, beginning at the left, read the figures of each 
period as though they were followed by the name of the period. 

Illustration. —The number 34,068,250,006,789 is read as if written 84 
trillion, 68 billion, 250 million, 6 thousand and 789. 

(b.) Read each of the following numbers : 



L 4237. 
2. 2406. 
8. 3028. 
4. 5870. 
6. 9002. 

6. 3209. 

7. 5050. 

8. 25050. 

9. 625050. 

10. 50625. 

11. 500625. 

12. 625,500. 
18. 807,807. 
14; 536,296. 

15. 400,004. 

16. 527,008. 

17. 620,060. 

18. 247,329. 



19. 8,798,654. 

20. 27,948,698. 

21. 34,258,697. 

22. 428,637,596. 
28. 206,206,206. 

24. 300,300,300. 

25. 3,003,003. 

26. 429,476,854. 

27. 200,002,020. 

28. 297,648,697,649. 

29. 423,869,794,769,247. 

80. 23,023,023,023,023. 

81. 7,000,000,684,000. 

82. 9,000,009,009. 

88. 427,684,547,237,427,168. 

84. 20,020,020,020. 

85. 429,429,429,429,429,429. 

86. 620,537,007,716,090,067,006. 
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10« Method of Writing Vumhers. 



(a.) To express numbers by figures, write in each successive 
period the figures which show how many there are of the denomi- 
nation of that period, taking care to fill each place, which is other- 
wise unoccupied, by a zero. The leftrhand period may contain 
one, two, or three figures, but each of the others must contain 
three. 

(h.) Write each of the following numbers in figures : 

1. Nine thousand six hundred and fifty-eight 

2. Twenty-nine thousand, six hundred and fifty-eight. 

8. Eight hundred and twenty-nine thousand, six hundred and 
fifty-eight. 
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4. Three hundred and two thousand, three hundred and two. 
6. Six thousand and sixty. 

6. Ninety thousand, three hundred and eighty-seven. 

7. Seventy thousand and seventy. 

8. Four hundred and eighty-six thousand, five hundred and 
eighty-six. 

9. TwentyHseven milllpn, one hundred and eleven thousand, 
seven hundred and twelve. 

10. Eight million, one hundred and seventy-six thousand, three 
hundred. 

11. Five hundred and sixty million, three hundred and fourteen 
thousand, two hundred and forty-three. 

12. Two million, two thousand, and seven. 

13. Twenty million, twenty thousand, and seventy. 

14. Two hundred million, two hundred thousand, two hundred. 

15. Seventy-five million, twenty-five thousand, and twenty-four. 

16. Two hundred and fifty million, two hundred and forty thou- 
sand, two hundred and forty. 

17. Four million and five. 

18. Forty-six million and forty-six. 

19. Four hundred and sixty-nine million, four hundred and 
sixty-nine. 

20. Eighty-seven billion, nine hundred and forty-three million, 
two hundred and seventy-eight thousand, four hundred and thirty- 
two. 

21. Six hundred and thirty billion, six hundred and thirty. 

22. Ninety billion, ninety million, ninety thousand, and ninety. 
28. Four hundred billion, four million, four hundred thousand 

and four. 

24. Eight hundred and seventy-eight trillion, nine hundred and 
forty-three billion, seven hundred and thirty-six million, four hun- 
dred and nine thousand, eight hundred and thirteen. 

25. Six hundred and thirteen quintillion, four hundred and sixty 
quadrillion, two hundred and three trillion, seven billion, sixty- 
eight thousand, and one. ,1,^ 



16 PLAOBS AT TUK KIGIIT OF THE POIRT. 

/ ' 11. Flacei at tiie Bight of the Point 

(b.) The foregoing exercises and illuBtratioiiB show that — 

ThejiguTt occupying any place rtjpmaOs ten time* &e vabu U 
tpovld repreteni if if liood am ^act farther to (Ke right, and <me- 
tenth of the value it loouH repretent if ii ttood cnt pJaca ftaiier to 
th£ left; one hundred times the mlw ii vtnild repreteiU if it liiod 
two places farther to the right, and one hitndredth of the value it 
would represent if it stood two places farther to the left, etc. ele. 

(b.) TheBo priadplea extended would make the first figure at the 
right of the point represent tenths; the seeood, hundredths; the 

third, ihousandlhs, etc. bs iUustrated belov: 






0000 . 000000000 
^ Wh&t ore the denominationa of 37.684 T 

' • ^aBmB.— 3 C«iig, T unlta, B MaUie, 8 tiiiiidr»dthi, and 4 thonundthi. 

^*>^ KoTi. — The pupU ehoold ba Teiy cverul. In reading md speaking, lo iitt 

ttngi^h betVNO l«u and dnlAi, ivndrtdt and timtfridlAi, ate. 

Name the denominatioDs of — 



5. .4276 


B. 1.5867843 


8. .30492 


». .00679364S 


T. .246873 


10. .0000237 



(C.) Nambera tbuB expreased by figures at the right of the point 
are oalled Dicimal Vractioks. 

Tbej nt so called became their deDcminalor ta a1ira;« 10, 100, 1000, or 
■ome other powat of ten — (he word "dteimtd" being derired from tbe 
LaUn word "deetm" vhloh means ten. When the denominstor la wrilbm 
beneath Uie nnnierator, the; have tba form of TtrLQia FaAcnoKs. 



DECIMAL FRACTIONS. 17 



13« Method of Heading Deoimal Fractionck 

(a.) Numbers containing deoimal fractions may be read by first 
reading the figares at the left of the point as though ihey Hood 
dtonSf and then reading the figures at the right of the point a« 
though the name of the place occupied by the right-hand figure were 
written after them. 

Illustrations.— 37.28 » 37 and 2S hundredths; .006784<( » 67848 ten* 
millionths; 6C00.006 » 6000 and 6 thousandths. 

(b.) Read each of the following: 



1. 


6.76 - 


9. 


4.36784 


17. 


.67243867 


8. 


28.61 


10. 


.269687 


18. 


49.6968 


8. 


.437 


11. 


23.86941 


19. 


.06968 


4. 


.03 


. 12. 


14.379 


20. 


.006968 


6. 


20.42 


18. 


3.07964 


21. 


.0006958 


6. 


37.06 


14. 


.00386 


22. 


24.03702 


7. 


.4986 


16. 


400.004 


28. 


60000.00006 


8. 


6.029- 


1& 


806.000366 


24. 


200.0000006 



(o.) Numbers containing decimal fractions may also be read as 
if the point were omitted, and the name of the place occupied by 
the right-hand figure written afler them. 

Illustrations.— 37.28 '» 3728 hundredths; 429.678 » 429678 thou- 
eandths; 6000.006 =» '6000006 thousandths. ^ 

(d.) Read the numbers under b, by the last method. 

NoTB. — By this method they are read as Improper Fractions (see 76). 

13« Method of Writing Deoimal Fraotions. 

(a.) To represent decimal fractions by figures, write them as if 
they were whole numbers, and then mark the decimal point so as 
to bring the right-hand figure in the place bearing the name of the 
denominator of the given fraction. 

(b.) Therd will always be as many places at the right of the 
point as there would be zeroes used in writing the denominator of 
the given fraction. When there are not figures enough for this in 
the numerator, zeroes must be prefixed to supply the dA^<^v^xv<(^x. 
2* 
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18 DECIMAL FRACTIONS. 

Illustrations. — To write 479 hundredths, write 479 and place the point 

so that the 9 shall come in the hundredths' place ; thus, 4.79. To write 8 

^ hiindred> and 47 millionths, write 600 and the pointy and then write the 47 

so that the 7 shall come in the millionths' place, which will require 4 seroes 

between the point and the 47; thosi 600.000047. 

(o.) Write each of the following numbers : 

1. Six thousandths. 

8. Forty-five hundredths. 

3. Eighty and nine-tenths. 

4. Eighty-nine tenths. 

5. Eighty-nine hundredths. 

6. Six, and five hundredths. 

7. Twenty-nine, and four hundred and thirty-six thousandths. 

8. Sixty-five ten-thousandths. 

9. Eight hundred and thirteen tenths. 

10. Eight hundred and thirteen hundredths. 

11. Eight hundred and .thirteen thousandths. 

12. Sixty-one, and forty-two thousandths. 

18. Five hundred and twenty-seven thousands, and five hundred> 
and twenty-seven thousandths. 

14. Nine hundred and fourteen million, two hundred and thir- 
teen thousand, seven hundred and eight, and six hundred and 
eleven thousand, two hundred and sixty-eight millionths. 

16. Seventy-one billionths. 

16. Six thousand, and five tenths. 

17. One hundred and forty-two thousand four hundred and 
forty-eight ten-thousandths. 

18. Seventy million, and nine millionths. 

19. Eighty-nine million, eighty-nine thousand and eighty-uine, 
and eighty-nine million, eighty-nine thousand and eighty-nine 
billionths. 

20. Th^ce million, and thre^-l^undre^-thousandtbp, 

V 



MULTIPLICATION AND DIVISION. 19 

14« Moltiplioation and SiviBion by 10, 100, 1000, etc. 

(a.) A consideration of the foregoing principles shows that 
removing the figures of any number one place to the left, or the 
decimal point one place to tiie right, multiplies the number by 10; 
while removing the figures one place to the right, or the point one 
place to the left, divides the number by 10. A similar change of 
two places would multiply or divide by 100 ; a change of three 
places would multiply or divide by 1000, eto. 

Illustrations. — RemoTing the point io 43.28 one place to the right, 
gives 432.8 = 10 times 43.28 ; while removing the point one place to the 
left, gives 4.328 » .1 of 43.28. 

Removing the point in 2.36 three places to the right, leaves one place to 
be filled with a zero, or gives 2360 » 1000 times 2.36 ; while removing it 
three places to the left, leaves two places to be filled with zeroes, or gives 
.00236 » .001 of 2.36. 

(b.) Hence, 1st, To multiply a number hy 10, 100, 1000, or any 
other power* of ten, remove the decimal point as many places to the 
right as there are zeroes used in toriting the given multiplier, 

2d. lb divide a number by 10, 100, 1000, or any other power of 
ten, remove the decimal point as many places to the left as there are 
zeroes used in writing the given divisor* 

3d. When by such change any places are left vacant between the 
number and the pointy they should jbe filled by zeroes. 

Illustrations.— 67 X 100 =« 6700. 67 -^ 100 =» .67 

6.7 X 100 =« 670. 6.7 -^ 100 = .067 

.67 X 100 « 67. .67 -J- 100 = .0067 

Note. — These operations are very important. If thoroughly mastered, 
they will remove in advance most of the difficulties connected with decimal 
fractions. 

1. 36 X 10. 11. 6597 X 1000. 

2. 423 X 100. 12. .29 -^ 100. 

8. 62.7 X 10. 18. 67.3 -»- 10. 

4. 539.6X100. 14. 42.79X10. 
6. 247 -t- 10. 16. .0006 + 10. 

6. 3697 -»- 100. 16. 75000X100. 

7. 4.28 -t- 1000. 17. .0039X100. 

5. 3 + 100. 18. 57.897X10. 

9. .04 X 100. 19. 87 X 1000000. 
10. .7279 X 10. SO. 87 + 1000000. 

C ! " 

* Fof definition of th« \fQt^ Tpo-wtr,^^^ ^'^^ 



20 ROMAN METHOD OF NOTATIOH. 

15« Boman Method of VotatioiL 

a.) The Boman method of notation represents numbers by 
letters of the alphabet, 
(b.) The letters nsed are I, V, X, L, C, J>, and M. 

(c.) The letter I stands for one; Yfor five; X for ten; L for 
fifty; for one hondred; D for five hnndred; and M for one 
thousand. 

(d.) If a letter is repeated, it indioates that the number for 
which it stands is to be repeated. 

Illustrations.— I » 1, II » 2, III — 3, Z » 10, XX » 20, XXX » SO. 
Letters are rarely repeated hi this way more than three times. 

(e.) If a letter representing a number stands before a letter 
representing a larger number, the former is to be subtracted from 
the latter; but if the letter representing the larger number be 
placed first, the values of the two are to be added together. 

Illubtbatiofs.— rV — 1 from 5 » 4, XL » 10 from 60 « 40, etc.; whUe 
VI » 5 + 1 » e, LX «- 50 + 10 - 60, ete. 

I. = 1. XVI. = 16. 

II. = 2. XVIL = 17. 

IIL = 3 ' XVIIL = 18. 

IV. = 4. XIX. = 19. 

V. = 5. XX. = 20. 

VI. = 6. XXI. = 21. 

vn. = 7. xxn. = 22. 

Vra. = 8. XXIX. = 29. 

IX. = 9. XXXVI. = 36. 

X. = 10. XLIX, = 49. 

XI. =r 11. xcvin. = 98. 

XII. = 12. CCXLIX. = 249. 

XIIL rr= 13. MDCCLXXVL = 1776. 

XIV. = 14. MDCCCXXXIII. = 1833. 

XV. = 15. MDCCCLVn. = 1857. 

"{t) A dash placed over a number makes it represent thousands 
instead of ones. 



iLLUSTSAnoKS.— V " 5000; XI » 11 thonsands; MDCGXLIIDCXXI 
- 1742021. 
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(g.) Kcad the follovring : 

1. CCXLIX. 4. MDCXX, 



S. XLIV. 6. MCVMCV. 



8. cccLxxxviii. 6. xcmxcni. 



SECTION III. 

TABLES OF MONEYS, WEIGHTS, AND 

MEASURES. 



16« TJnited States Honey. 

(a.) The money used in the United States is called United 
States Monet, or Federal Monet. 

TABLE. 

10 mills = 1 cent. 10 dimes = 1 dollar. 

10 cents = 1 dime. 10 dollars = 1 eagle. 

(b.) The eoini of the United States are — the cent; the three-cent 
PiBOs; the half-dime» worth 5 cents; the dime, worth 10 cents; the 
QUABTBB-DOLLAB, worth 25 cents ; the half-dollar, worth 50 cents ; the 
DOLLAB, worth 100 cents ; the three-dollar piece ; the eagle, worth 1 
dollars; the double-eagle, worth 20 dollars; the half-eagle, worth 5 
dollars; the quabteb-eagle, worth 2} dollars; and the fiftt-dollau 

PDBCB. 

(o.) These coins are made of gold, silver, copper, and nickel. Those 
worth more than a dollar are made of gold, and those worth less than a 
dollar are made of silver, with the exception of the cent, which is either 
made of copper, or of copper and nickel. The dollar is coined both of gold 
and of silver, though most frequently of gold. 

(d.) The character, $, placed at the left of figures, shows that 
they represent dollars, or valaes in United States mon^^. 



22 ENGLISH OR STERLING MONBT. 

(e.) Values in Federal money are usually expressed in dollars 
and cents; or, in dollars, cents, and mills. The dollar is the 
unit; and, as dimes, cents, and mills are, respectively, tenths, 
hundredths, and thousandths of a dollar, the figures representing 
them are written as decimal fractions. 

Illustbations. — $4.27 » 4 dollars and 27 cents; or 427 cents » 4 dol- 
lars, 2 dimes, and 7 cents. 

$93,068 » 93 dollars, 6 cents, and 8 mills; or, 93068 mills. 
$60,203 » 50 dollars, 20 cents, 3 mills — 50203 mills, etc 

(£) Bead each of the following: 

1. $9.23 8. $17,286 6. $50.50 

S. $ .09 4.. $40,043 6. $ .007 



17« English or Sterling Honey. 

(a.) This money is used in England. 

rULL TABLE. ABBBBTIATSD. 

4 farthings = 1 penny. 4 far. or 4 qr. = Id. 

12 pence = 1 shilling. 12d. = 1«. 

20 shillings = 1 pound. 20*. = 1£. 

(b.) The coin which represents a pound is called a sovbbeiov. Among 
the English cohis are also the guinea, worth 21 shillings, and the caowv, 
worth 5 shiU&gs. The soYEBSioir usually passes, in the United States, for 
$4.84, though it varies from $4.83 to $4.86. 

(e.) We can form an approximate estimate of values in English money, 
by regarding the pound as about 5 dollars, the shilling as about 25 cents, 
and the penny as about 2 cents. An income of £200 per year is very nearly 
equivalent to an income of $1000 per year; a man who owes £500 owes not 
fiir from $2500, etc etc 

(d.) The term SHiixiNa, as used in New England, New York, and some 
other parts of the Union, does not refer to the English shilling. A New 
Tork shilling is 12^ cents, while a New England shilling is 16§ cents. The 
nn BPBMCE of New England equals the shilling of Now York. These terms, 
thus used, are very inconvenient; and will, it is hoped, soon be entirely 
superseded by the decimal currency of the United States. 



APOTHBOABIES' WEIGHT. 28 



18« Avoirdupois Weight 

(a.) Iron, flour, sagar, wool, coal, and almost all articles, except 
gold, silver, and jewels, are weighed by Ayoibdufois Wxight. 

FULL TABLS. ABBRETIATSD. 

16 drams = 1 ounce. 16 dr. = 1 os. 

16 oanees = 1 poond. 16 oz. = 1 lb. 

25 pounds = 1 quarter. 26 lb. = 1 qr. 

4 quarters = 1 hundred-weight. 4 qr. = 1 cwt 

20 hundred-weight = 1 ton. 20 cwt. = 1 T. 

(b.) Formerly, the quarter was reckoned at 28 ponndi, the hundred- 
weight at 112 pounds, and the ton at 2240 pounds; and they are thus 
reckoned, at the present time, in Great Britain, and at the United States' 
custom-house. Merchants, howeyer, most firequently buy and sell by the 
Shobt Ton, or the ton of 2000 pounds. 

19« Troy Weight 

(a.) Tsor Wbight is used in weighing gold, silver, and precious 
stones, and also in philosophical experiments. It is made the 
standard of weights. 

TULL TABLE. ABBREVIATED. 

24 grains = 1 pennyweight. 24 gr. = 1 dwi 

20 pennyweights = 1 ounce. 20 dwt. = 1 os. 

12 ounces = 1 pound. 12 oz. = 1 Ih. 



20« Apothecaries' Weight 

(a.) This weight is used only in compounding and mixing medi- 
eines. Avoirdupois Weight being used in buying and selling them. 

FULL TABLE. ABBREVIATED. 

20 gndns === 1 scruple. 20 gr. = Ig. 

3 scruples = 1 dram. 33 = 1^. 

8 drams = 1 ounce. 8^ s= 1^. 

12 ounces = 1 pound. V£^=^^^» 



24 LONG MEASURE. 

21« Comparison of Weights. 

(a.) A pound Troy is equal to a pound Apothecaries', but is 
smaller than a pound Avoirdupois ; while an ounce Troy is equal 
to an ounce Apothecaries', and is greater than an ounce Avoir- 
dupois. 

(b.) The following table shows the value, in HVoy grains, of a 
unit of each denomination named in the last three tables, and thus 
furnishes ready means of comparing the different weights with 
each oth^. 

TABLE OF COVFARISON. 

1 lb. Avoirdupois = 7000 grains Troy. 

1 lb. Troy = 1 lb. = 5760 grains Troy. 

1 oz. Avoirdupois = 437} grains Troy. 

1 oz. Troy = Ig = 480 grains Troy. 

1 dr. Avoirdupois = 27 J} grains Troy. 

Ig = 60 grains Troy. 
19 = 20 grains Troy. 
1 dwt. = 24 grains Troy. 
1 gr. Apothecaries' = 1 grain Troy. 

(c.) It follows from the above, that — 

144 lb. Avoirdupois.= 175 lb. Troy. 
192 oz. " = 175 oz. Troy. 

1 lb. " = Hi of 1 lb. Troy. 

1 oz. " = +}| of I oz. Troy. 

22« Long Measure. 

(a.) Long Measure is used for measuring lengths and distancei 

FULL TABLE. ABBREVIATED. 

12 lines = 1 inch. 12 1. = 1 in. 

12 inches = 1 foot 12 in. = 1 ft. 

3 feet = 1 yard. 3 ft. = 1 yd. 

6} yards, or) - , , 5} yd. or) , ^ 

16}feet 1 = 1 'od or pole. 16}ft. } = 1'^ 

40 rods = 1 furlong. 40 rd. = 1 fur. 

8 furlongs = 1 mile. 8 fur. = 1 m. 

3 miles =^ 1 league. 3 m c= 1 le. 



8QUARE MEASURB. 96 

(b.) Surveyors usuallj measure distances by means of a ebain 
4 rods in length, called Guntsr's chain, or the suryetob's chain. 
This chain contains 100 equal links; 25 links will, therefore* equal 
1 rod, and 1 link will equal 7.92 inches. 



23* Cloth Heasore. 
(a.) OiiOTH Measure is used for measuring cloths, silks, etc 

FULL TABLE. ABBRETIAVBD. 

2i inches = 1 nail. 2^ in. = 1 na. 

4 nails = 1 quarter. 4 na. = 1 qr. 

4 quarters = 1 yard. 4 qr. = 1 yd. 

(b.) The yard and inch are the same in lengdi as the yard and 
inch in Long Measure. 



24« Square Heasnre. 

(a.) Square Measure is used in measuring land, and all kinds 
of surfaces. 

(b.) Preliminary Definiiions, — An angle is the difference in 
direction of two lines. The point where the lines meet is called 
the tertez or the angle. 

(e.) When the two angles formed by one straight line meeting 
another are eqwU to each other, they are right angles. 

(d.) One line is perpendicular to another when it makes right 
angles with it. 

The aDgle A C B is equal to the angle BCD, and B 

hence they are right angles. Therefore, B C u perpendi- I 

cttlar to A D. A — ^ — D 

(e.) An angle greater than a right angle is called an obtuse 
ANGLE, and an angle less than a right angle is called an acute 
angle. 
3 



SQUABB UBABUBB. 




(£] A four-Bided figure, haTing &11 its onglea light tnglas, id 
called a bectakolb. 

(g.) A rectanglo, bftving all its aides equal, ii called a uiuabx. 
A »|OAU, then, hoB four equal Bides, and foar equal angtea. 

(b.) A MCAU rooT ia a square, 1 ft. or 12 in. long, and 1 ft. or 
12 iD. wide, and hence containH 12 Umei 12, or 144 aq. in. In like 
manner, a sqdau tard is a square measuring 1 yi., or 3 ft., on 
each aide, and hence eont^s 3 timea 3, or 9 aq. ft. 

ThU Bgaie repreienti a tqaara jtzi. 



(1) To meoanre a aorface, we find how manj squares of a given 
siie it eqnals. Thus, a surfaoe contains 5 sq. ft. when it is equi- 
valent to 5 squares, each measuiiiig 1 foot on a side. 

(j.tAnjreotangulBFsurfaoecoDtiuns as many square units as there 
are in the product obtuned bj multiplying it« length by its breadth. 
Toilt of Square Meeuure. 
roLL TABLK. ABBasTiAiitn. 

144 square inches = 1 square foot 144 eq. in. = 1 sq. ft. 

9 square feet = 1 square yard. 9 aq. ft. = I sq. yd. 

SOisquareyards, J .., 

or272i square J = 1 square rod. JJSeq ft."} = ^ "«• '^ 

40 square rods — 1 rood. 40 sq. rd. = 1 R. 

4 roods = 1 acre. 4 R. = 1 A 

G40 acres = 1 square mile. 640 A. = 1 sq. m. 



CIRCULAR OR ANGULAR MEASDRB. 



25a Crbio Keaeiire. 
(a.) Cdbic MsAStrBB is used in measuring aolidi. 
(k.) A soUD is whatevoT has length, breadth, and tbiokoeM. 

NoTK.— Tbe Mrm " inlid," at uiti ia mnthemkUci, retera (flBpMe,nttbw 
(ban to maHrisI (ubstancea. 

(4.) A CDBK is & reotangular solid, whose length, breadth, and 
height are equal. It maj also bo defined aa a solid tionnded b; 
■ix equal squares. 

(d.) A cube 1 foot long, 1 foot wide, and 1 foot high, would be 
a cubio foot ; a cube 1 jud long, 1 jard vide, and 1 jard high, 
would be a cubio jard, ete. 
' Tfaii figure repriBenti a enbio jard. ^ 
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(e.) 'Any rectangular solid contains as many cubic uaita as 
there are in the prodact of its length multiplied by its breadth, 
nnltiplied by its height. 



1728 cubio inches — 1 cubio foot. 
27 cubic feet = 1 cubio yard. 
16 cubio feet = 1 j^ord foot. 
S cord feet, ot"[ _ 1 cord of 
128 cubic feet) ~ woo^ 



1728cu.in. = lco. ft. 

27 ou. ft. = 1 ou. yd. 

16 00. ft, = 1 cd. ft. 

8 od. a or) 

128 cu. ft. ; 



= 1 cd. 



26* Cirmlar or Angular Keasnre. 



\ 



(a.) CiKCDLAB or Anoulas MsjtgfRE is used to measune nngles, 
and the circumferences of circles. 

(b.) A ciBCLB is a surface bounded by a curved line, which is 
everywhere equally disUnl from a point within, called t.Vi% ^i.-s-vb.-i.. 
The boundary line is called the citic\!i»Ym.T.»cB o^ 'fci AiOia. 




28 LIQUID MEASURE. 

The figure represents a circle, of wLioh is the 
centre. 

(e.) The distance from the centre of a 
circle to the circumference is called the 

RADIUS. 

(d.) The distance from a point on one side of a circle through 
the centre to a point on the opposite side, is called the diambtkr. 
Any portion of the circumference is called an abc. 

(e.) Every circumference of a circle, whether large or small, is 
suppose^ to contain 360 equal parts, called degrees ; each degree 
is divided into 60 equal parts, called hinutss ; and each minute 
into 60 equal parts, called seconds. 

NoTB. — The length of a degree, as well as that of its subdivisions, varies 
with the size of the oirole. 

rULL TABLE. ABBREVIATED. 

60 seconds = I minute. 60^^ = 1\ 

60 minutes = 1 degree. 60^ = 1**. 

300 degrees = I circumference. 360^ = I oiro. 

27« Dry Heasnre. 

(JEk.) Dry Measure is used for measuring grain, nuts, salt, etc. 

FULL table. abbreviated. 

2 pints = 1 quart. 2 pt. == 1 qt 

8 quarts = 1 peck. 8 qt. = 1 pk. 

4 pecks = 1 bushel. 4 pk. = 1 bu. 

(b.) The chaldron of 36 bushels is sometimes used for measuring coal. 
Ch. is the sign for chaldron. 

(e.) The bushel contains 2150| cubic inches, and the quart contains 67} 
oubie inches. 

28« Liquid Heasnre. 

(a.) All kinds of liquids are measured by Liquid Measure, 
full table. abbreyiated. 

4 gills = 1 pint. 4 gi. = 1 pt. 

2 pints = 1 quart. 2 pt. = 1 qt. 

4 quarts = 1 gallon. ' 4 qt. = 1 gal. 



TABLE OF TIME. 

J. 
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(b.) The HOGSHEAD of 63 gallons is used in estimating the contents of 
mserroirs, or other large bodies of water ; but, in most other cases, the term 
hogshead is not a definite measure. Casks containing from 50 or 60 to 100 
or 200 gallons, are called hogsheads. 

(O.) A hatrtl of c^der is usually reckoned at 31^ gallons. 

(d.) The gallon contains 231 cubic inches; but the Beeb Gallon, which 
is sometimes used in measuring beer, milk, and ale, contains 282 cubio 
inches. 



29« Comparison of Dry» Liquid, and Beer Heasnres. 



1 qt. Dry Measure 

1 qt. Liquid Measure 

1 qt. Beer Measure 



67^ cubio inches. 

57J 

70i 



<( 



f< 



30. Table of Time. 



FULL TABLE. 

60 seconds = 1 minute. 
60 minutes = 1 hour. 
24 hours = 1 day. 
7 days = 1 week. 
3651 days, or 52 ^ __ 



weeko, 1^ days J 



year. 



ABBRSYIATSD. 

60 sec. = 1 min. 
GO min. = 1 h. 
24 b. = 1 d. 
7 d. = 1 wk. 
365t d. or 52 

wk. 1\ d. 



}=.,. 



(a.) To avoid the inconvenience of reckoning ^ of a day with 
each year, every fourth year is, with the exception named below, 
reckoned at 366 days, and called leap tear. The other years are 
reckoned at 365 days each. 

(b.) The year, in reality, contains but 865 days, 5 b. 48 m. 48 sec. ; so 
that, by reckoning 365^ days, we make a slight error each year, which, in 
100 years, amounts to about | of a day. The centennial years are not, 
therefore, reckoned as leap years, unless the number of the year be divisible 
by 400. Thus, the year 2000 will be a leap year, bpt the year 1900 will not. 

(c.) The year is divided into 12 months, whicb differ somewhat 
in length, as is seen in the following 

3* 



so FBENCH MEASURES AND WEIGHTS. 

(d.) TASLE or THK MONTHS. 

Jantlary has 31 days. July has 31 days. 

February has 28 days.* August has 31 days. 

March has 31 days. September has 30 days. 

April has 30 days. October has 31 days. 

May has 31 days. Korember has 30 days 

June has 30 days. December has 31 days. 

31 • Miflcellaiieoas Tables. 



(a.) 12 things =: 1 dozen> 

12 dosen = 1 gross. 

12 gross = 1 great gross. 

20 things = 1 score. 

24 sheets of paper = 1 quire. 

20 quires of paper = 1 ream. 


(b.) A barrel of beef or pork weighs 200 lb. A barrel of flour 
weighs 196 lb. 




2 leaves is called a folio. 


(C.) A book formed 
of sheets folded • 
in 


4 " " quarto, or 4to. 

8 ** " octavo, or 8yo. 
12 " " duodecimo, or 12mo. 
18 " " 18mo. 
.24 ** " 24mo. 



32« French Measures and Weights. 

(a.) LOHO MlABUBB. 

10 imllimetres » 1 centimetre. 
10 centimetres ?* 1 decimetre. 

10 decimetres -» 1 metre. 
10 metres » 1 decametre. 

10 decametres » 1 hectometre. 
10 hectometres » 1 kilometre. 

10 kilometres ■■ 1 myriametre. 

(b.) The metre is regarded as the unit of measure, and equals 89.371 of 
^ur inches. It is the twenty-millionth part of the distance measured on a 
meridian, from one pole to another. 

*! ■ ■■ I ■ ■ ■ ■ I !■ I ■■ ■ —.^—1 II III 

* Except in leap year, when it has 29 days. 



ADDITION. 81 

(e.) Weights. 

10 milligrammes » 1 oenUgramme. 
10 centigrammes «* 1 decigramme. 

10 decigrammes «* 1 gramme. 

10 grammes » 1 decagramme. 
10 decagrammes » 1 hectogramme. 
10 hectogrammes » 1 kilogramme. 

10 kilogrammes » 1 myriagramme. 

(d.) The gramme is regarded as the unit of this weight, and equals 15.434 
grains Troy. 

(e.) The kilogramme is the weight most frequently used in business trans- 

aetionsi and equals very nearly 2^ pounds Avoirdupois. 

t 

(£) MONIT. 

10 centimes *■ 1 decime. 
10 decimes *■ 1 franc. 

(g.) The franc equals $.186, and the flye-franc piece, often seen in the 
United States, is equal to 93 cents. 



SECTION IV. 



ADDITION. 
33« DefinitionB' and EzplanationB. 

(a.) Addition is a process by which we ascertain how many 
units there are in two or more numbers taken together. 

(b.) The result, or number found, is called the sum or amount. 

Illustrations. — In "3 and 4 are 7," or "3 + 4 — 7," 3 is added to 4, 
giring 7 for the sum or amount, 

(c.) In order that numbers may be added, they must be of the 
same denomination, i, e, they must represent units of the same 
name or kind. 
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Illustrations. — 6 pens and 3 pens are 9 pens ; pencils and 3 pencils 
are 9 pencils; but 6 pens and 8 pencils are neither 9 pens nor 9 pencils. 
They cannot be added, because they are not of the same denomination ; but, 
if we should change their name or denomination, by calling them both 
tkinfjf, we oould add them ; thus, 6 things and 3 things are 9 things. 

(d.) Nambers consisting of several denominations, as nnits, tens, 
and hundreds, can only be added by adding the units with the 
units, the tens with the tens, etc.; henoe, for convenience of addi. 
tion, they should be so written that figures of the same denomina- 
tion shall stand under each other, t. e. so that units shall stand 
under units, tens under tens, etc. 

(e.) We add the columns separately, beginning at the right-hand 
or lowest denomination, and reduce as much as possible of the 
sum of each column to units of the next higher denomination, 
writing the remainder in its appropriate place in the amount, and 
adding the higher units obtained by the reduction to the next 
column. 

(£) The following example will illustrate this: 

What is the value of 827 + 948 + 759 ? 

Solution.— Writing the numbers as opposite, we add thus: 9 827 

units and 8 units are 17 units, and 7 units are 24 units. But, as 948 

24 units equal 2 tens and 4 units, we write the 4 units, and add 759 

the 2 tens with the tens. 2 tens and 5 tens are 7 tens, and 4 tens "253I 
are 11 tens, and 2 tens are 13 tens. But, as 13 tens equal 1 hun- 
dred and 3 tens, we write the 3 tens and add the 1 hundred with the hun- 
dreds. 1 hundred and 7 hundreds are 8 hundreds, and 9 hundreds are 17 
hundreds, and 8 hundreds are 25 hundreds, which, being the last sum, we 
write. The answer, then, is 2534. 

(g.) The labor of adding may be lessened by omitting to name 
the separate numbers added. 

Illustration. — In the above example, instead of saying " 9 units and 8 
units are 17 units, and 7 units are 24 units," it will be shorter to name only 
the rettUtt; thus, "nine, seventeen, twenty-four, or twenty-four units, equal 
to 2 tens and 4 units." Writing the 4 units, we add the 2 tens with the 
tens; thus, "two, seven, eleven, thirteen, or thirteen tens, equal," etc. as 
before. 

(h.) Methods ofProqf, — To test the correctness of the work— 

Ist. Add the numbers carefully a second time, as before, 
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2d. Add the numbers in a reverse direction from that taken in 
the first addition. 

3d. Find the sum of two or more of the numbers, and add to it 
the remaining numbers. 

The results should in each case equal the first result; otherwise, 
there is an error in one operation or the other, and possibly in 
both. 



34« Examples for Fntctiee. 

Add the numbers in each of the following examples, and prove 
the work. 



1. 


2. 


8. 


4. 


0. 


6. 


423 


347 


189 


463 


417 


786 


674 


286 


476 


624 


326 


348 


215 


453 


387 


356 


489 


697 


7. 


8. 


e. 


10. 


U. 


12. 


235 


654 


735 


468 


469 


$6.27 


124 


123 


144 


246 


875 


4.85 


621 


356 


327 


357 


638 


3.96 


342 


246 


656 


753 


904 


6.84 


18. 


14. 


10. 




16. 


17. 


4571 


6238 


$1,548 


• 


$53.29 


$41.87 


3286 


4597 


2.697 




61.84 


93.25 


2479 


6285 


6.084 




24.97 


46.78 


4867 


4329 


8.297 
19. 


2 


63.21 


69.32 


18. 


0. 


21. 


671043 




179486 


432156 


689786 


243251 




364527 


729817 


394695 


324345 




432615 


854324 


258676 


132412 




276143 


979869 


829584 



w V 



84 



•^ 



1 


ADDITION. 




-k 


ir 


-t 


r 

2$. 


$824.75 


$15,863 


$57.17 


235.76 ba. 


337.84 


39.580 


8.375 


824.89 . 


926.58 


8.179 


.25 


427.06 


367.25 


43.269 


38.258 


328.59 


<^ 


27. 


28. 


■j ■ 
29. 


543276 


4.39 


259.764 


.794327 


925138 


63.28 


43.849 


.089465 


423697 


5.697 


287.36 


.321456 


528437 


38.423 


12.785 


.003287 


629814 


54.76 


3.989 


.695846 


• 

30. 




31. 


88. 


247.968 


1347.86 


4279.43278 


328.473 




257.948 


247.43986 


549.613 


3246.089 


1484.3297 


258.697 




34.768 


68.43954 


83. 


84. 


85. 


3496.13 


3471.22 


4782315 


742.217 


9436.819 


14371096 


36.042 




732.45 


827298 


195.67 




172.042 


71564230 


947.216 


85417.786 


3671786 



86. 437 + 879 + 104 + 360 + 512 + 653. 

87. 1708 + 4980 + 8470 + 3645 + 817 + 4765. 
38. 90726 + 35076 + 18325 + 47009 + 63871. 

X^ 89. $6.29 +' $5.43 + $26.03 + $.625 + $4,376 + $7.36. 
^ 40. $37.50 + $84.42 + $13.27 + $59.07 + $90.09 + $3.50. 

41. 4367986 + 6942874 + 3275659 + 3128493 + 9874327. 

48. 428 + 397 + 584 + 761 -f 695 + 803 + 582 + 195 + 817. 



X 
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48. 5.79 + 67.9 + 5.79 + .579 + .0579 + ,00579, 
V, 44. 694.60 + 84.325 + 572.93 + 42,847 + 3697.4 + 236.85. 

45. 4.89 + 3.27 + 5.48 + 6.27 + 3.86 + 9.54 + 4.8 + 3.65. 

46. 52.64 + 38.97 + 57.43 + 86.95 + 47.31 + 56.68 + 87.95. 

47. 31.27 + 6.42 + .29 + 311,96 + 47.13 + 805.32 + 79. 

48. 18365 + 739 + 4316 + 823 + 63871 + 7328 + 43797. 

49. 415 + 39762 + 67 + 9346 + 185 + 25327 + 2811 + 
27639 + 454 + 9088 + 4879 + 89076 + 632 + 8846. 

Y 50. 134.7 + 16.935 + 7.19 + 18.723 + 9.21 + 108.6 + 63.309 
+ 207.4 + 9.017 + 16.43 + .859 + 68.749 + 32.587. 

35« Addition of Double Colnnms. 

(a.) Aocountants often add two or more colamns, at one opera- 
tion. 

Model. — 63 plus 30 are 93, plus 8 are 101, plus 80 are 181, plus 97 
4 are 185, plus 90 are 275, plus 7 are 282. 84 

(b.) By adding the tens first, and then the units, as ^^ 
before, and omitting to name the separate numbers added, ,_ 
we can abbreviate the above. 282 

Model. ~ 63, 93, 101, 181, 185, 275, 282. 

(c) A little practice will enable a person to abbreviate still 
farthar ; 63 plus 38 are 101, plus 84 are 185, plus 97 are 282 ; 
or, by omitting to name the numbers added, thus, 63, 101, 185, 
282. 

(d.) Let the pupil now perform the preceding examples in this 
way, or, at least, enough of them to make the principle and pro- 
cess familiar. 



Fractioal Problems. 

1. I paid $178 for a horse, $239 for a chaise, and $43 for a har- 
ness. What did I give for all ? 
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2. A country trader bought doth fbr $46^, shoes for $37.93, 
West India goods for $98.46» and books for $86.37. What was 
the amount of his purchase ? 

8. A merchant bought 4 bales of cloth, the first containing 527 
yd., the second 497 yd., the third 534 yd., and the fourth 549 yd. 
How many yards did he buy, in all? 

^"'^ 4. My garden contains 3.265 acres, my orchard contains 5.238 

/ acres, my meadow 9.648 acres, my pasture 18.973 acres, and my 

wood-lot as much as my garden, orchard, meadow, and pasture 

together. How many acres does my wood-lot contain? How 

many acres are there in all ? 

5. The receipts of cotton at the city of Sayannah, Ga., have 
been as follows, yiz. ; 245496 bales in 1847, 406906 bales in 1848, 
340025 bales in 1849, 312294 bales in 1850, 351566 bales in 1851, 
and 353068 bales in 1852. How many bales were exported in all 
this time ? 

6. Four men. A, B, C, and D, form a partnership. A puts in 
$4375 ; B puts in $1596 ; G, $6725 ; and D, $3950. How many 
dollars do all put in ? 

"l^T. A merchant bought some coffee for $457.62, and some tea 
for $529.37 : he sold the coffee at an advance of $119.87, and the 
tea at an advance of $186.98. How many dollars did he receive 
for both ? 

8. In 1850, the State of Massachusetts produced 31211 bushels 
of wheat, 481021 bushels of rye, 2345490 bushels of Indian com, 
and 1165146 bushels of oats. How many bushels were produced 
of all these grains ? 

9. In 1850, Boston had a population of 136881, Gharlestown, 
17216, Gambridge, 15215, and Roxbury, 18364. What was the 
population of the four cities ? 

10. In 1850, Mississippi produced the following grains : 137990 
bushels of wheat, 9606 bushels of rye, 22446552 bushels of Indian 
corn, and 1503288 bushels of oats. How many bushels were pro- 
duced, of all these kinds? 



11. Jan. 1st, 1856, 1 purchased a horse for $187.50, a chaise for 
$225, and a harness for $48.97. During the year, it cost me 
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• 

$147.78 for keeping and taking care of the horse, and $28.37 for 
yamishing and repairing the chaise. What is the sum of the 
expenses ihas incurred ? 

/ 12. I bought two farms, paying $3988.67 for the first, and 
$1867.76 more for the second than for the first. How many dol- 
lars did I pay for the second, and how many for both 7 

18. A grain dealer sold 16784 bushels of com to one man, 3251 
to another, and, when he had sold 11868 to anotheri he had 24785 
bushels left. How many bushels had he at first? 

14. During the year ending Aug. 31st, 1854, 1603750 bales of 
cotton were exported to Great Britain, 374058 to France, 165172 
to the north of Europe, and 176168 to other foreign ports. How 
many bales were exported ? 

15. During the year ending Deo. 1st, 1854, the United States' 
mails were transported an aggregate of 15433389 miles by rail* 
roady 20890530 miles by coach, 5795483 by steamboats, and 
21267603 by other conveyances. How many miles were they 
transported, in all? 

S^ 16. A man inrested $478.36 in real estate, $237.86 more in bank 
stock than in real estate, and $136.59 more in trade than in bank 
stock? How much did he invest in each, and 'how much in all? 

\j 17. A, B, and G divided a sum of money in such a way, that A 
' had $^7.83, B had $348.59 more than A, and had $148.26 more 

than A and B together. How many dollars had B ? what number 

had C ? How many dollars were divided ? 

)<( IB. I own a rectangular field, 1389 feet long and 1246 feet wide. 
^ How many feet. of fence will it take to enclose it? 

N^ 19. My farm is worth $8794.63, my railroad stock is worth 
$3275.87, my bank stock is worth $7948.35, my insurance stock is 
worth $3298.46, and my stock of goods is worth $1985.73. What 
are all worth? 

^ 80. I have just paid $1273.82 on note, $4296.84 on bond and 
^ mortgage, and $1437.82 on account, and I still owe $948.62 on 
notes, $2578.63 on bond and mortgage, and $3258.25 on accounts. 
How much did I owe before paying any of those debts ? 
4 
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COMPOUND ADDITION. 



37« Definitioiui and Ezplanatioiui. 

Note. — This and the other soctions on Compound Nnmben maj be 
omitted till after tho " Simple Rules" are mastered, if, in the opinion of the 
teacher, the circnmstanoes of the elass render it desirable. 

(a.) Compound Addition is the addition of Compound Numbers. 

(b.) Compound Addition involves the same principles as Simple 
Addition. 

(o.) In both, numbers of the same denomination are added 
together ; in both, the numbers should be so written as to bring 
figures of the same denomination under each other ; in both, the 
addition is commenced with the right-hand or lowest denomina- 
tion; and, in both, as much as possible of the sum of each column 
is reduced to units of the next higher denomination. Moreover, 
the methods of proof are the same in both. The only difference 
of any kind between them is, that, in simple numbers, 10 units of 
any denomination equal 1 of the next higher; while, in compound 
numbers, there is no uniformity in this respect. 

(d.) In Compound Addition, the abbreviations of the denomi- 
nations should be marked over the several columns. 

(e.) The application of these principles is illustrated in the 
following problem and solution: 

What is the value of i&27 I8s. 8d. + £A7 19s. 6d. + £86 I7s. 
IId.+ ^7I3s. lOd.? 

1st Solution. — ^Writing the numbers so that figures of the same denomi. 
nation shall fall under eaoh other, we begin at the right, and, observing 
that there will be 1 shilling for every 12 pence, we add thus : 
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lOd. and lid. are (by unithig 1 of the lOd. with the £ s. d. 

lid.) 12d. -f 9i. " Is. 9d.| and 6d. are (by uniting 3 ST 18 8 

of the 0d. with the 9d.) Is. 12d. + 3d. » 28. 3d., and 47 19 

8d. are 28. lid. 85 I7 n 

Writing the lid., and, observing that there will be £1 57 13 10 

for every 20s., we add the 28. with the shillings, thus: -^— _— 

220 11 
28. and 13s. are 15s., and 178. are (by uniting 3 of the 

15s. with the 178., or else 5 of the 178. with the 158.) 208. + 128. » £1 128., 

and 198. are (by uniting 1 of the 128. with the 198.) £2 lis., and ISs. are 

(by uniting 2 of the lis. with the IBs.) £3 98. 

Writing the 9s., we add the £3 to the pounds, as in simple numbers, which 

giyes for the answer, £220 98. lid. 

2d Solution. — ^Writing the numbers as before, we add thus : 

lOd. + lid. + 6d. + 8d. = 35d., which, since 12d. » Is., must equal as 
many shillings as there are 12 in 35. This, found by diyiding 35 by 12, 
gives 2s. lid. 

Writing the lid., we add the 2s. to the column of shillings, thus : 

28. + 138. + 178. + 198. + 188. = 698., whioh, since 20s. — £1, must equal 

as many pounds as there are times 20 in 69. This, found by dividing 69 by 

20, gives £3 9s. 

Writing the 9s., we add the £3 to the column of pounds, thus : 

£3 + £57 + £86 + £47 + £27 » £220. Hence, the required sum is 
£220 9s. lid. 

KoTE.— We think that, as a general thing, the first solution will be found 
the most convenient. The teacher alone can judge of the expediency of 
having the class attempt to master both. 
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U 1. ». 8. 

£ 8. d, far. £ 8. d. far, yd. qr. na, 

28 16 11 3 26 16 11 2 24 3 2 

37 18 10 2 35 14 3 53 1 3 

23 19 8 3 92 19 10 48 2 8 

42 13 93 48893 2702 
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4. 

yd, Jt, in,- 

84 2 7 

95 1 9 

27 2 10 

36 2 11 



5. 

bu, pk. qt. pt, 

33 2 5 1 

47 3 7 1 

67 1 6 

38 2 5 1 



gal. qL pi, gi» 

5 3 12 

4 3 3 

7 2 13 

4 3 2 



7. 

A. R.sq.rd. 
24 1 26 

62 3 39 
37 2 16 
58 23 



8. 

sq.yd. sq.ft. sq.in. 
8 6 127 
3 7 100 
5 5 96 
2 8 138 



9 

TO. fur, rd, 
226 6 27 
113 7 36 
427 5 28 
336 6 35 





10. 






11. 






12. 




lb. 


oz, dwt. 


gr- 


lb. 


oz. dwt. 


5^- 


o 


/ 


// 


43 


7 13 


20 


16 


10 11 


4 


14 


13 


46 


27 


11 16 


22 


21 


3 18 


22 


11 


45 


37 


45 


10 18 


21 


15 


11 17 


19 


10 


58 


49 


36 


8 7 


22 


14 


8 17 


21 


8 


17 


57 


46 


9 18 


23 


42 


9 14 


17 


3 


32 


25 



18. 

^ I z 'd gr. 

13 11 5 2 18 

21 8 6 1 9 

32 10 7 13 

25 7 4 2 15 

32 6 7 18 



14. 

«> S 5 9 r/r. 

21 11 7 2 19 

35 10 6 1 18 

27 9 5 17 

18 10 6 1 18 

94 11 7 2 19 
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15. 




16. 






T, ewt. gr, lb, oz. 


dr. 


T. cwi. qr. lb. 


oz. 


dr. 


385 17 2 24 14 


13 


8 18 20 


15 


7 


26 16 16 15 


10 


5 13 1 21 


9 


14 


437 14 1 13 10 


11 


9 9 3 24 


7 


12 


227 19 3 21 8 


15 


7 10 3 6 


10 


13 


147 8 2 23 14 


14' 


6 16 3 23 


11 


15 


17. 


18. 




« 


wk. da. h, min. sec. 




wk. da. h. ! 


min. 


, see. 


3 4 21 30 46 




37 5 23 


35 


59 


6 3 15 25 15 




43 6 20 


20 


37 


8 6 16 46 45 




82 3 15 


66 


48 


7 6 22 62 37 




91 6 17 


49 


26 


9 2 8 13 56 


ft 


43 1 19 


63 


30 


19» ^ 


! 20. 






rd. yd. ft, in. 




m. fotr. rd. yd, ft. 


in. 


7 4 2 11 




37 7 22 5 





8 


8 3 1 10 




69 5 37 4 


1 


10 


6 4 2 8 




36 2 14 3 


2 


7 


9 5 6 


. 


47 5 25 5 


1 


3 


5 2 9 




36 7 36 4 





10 


s 








21. \ 




/ 22. 


«. 

X 




rd. yd. ft. in. 




m. ftir. rd. yd. ft. 


in. 


8 4 2 10 




326 7 39 5 





11 


9 5 15 




483 4 27 4 


2 


8 


'7 2 2 10 




* 627 3 38 3 


1 


3 


4 5 9 




695 7 20 5 


2 


10 


3 4 2 8 




839 6 36 1 


2 


9 


6 4 2 10 




628 7 39 2 





11 



* In Adding yards, the redactions ean generally best be made by regard- 
ing every 11 yards as 2 rods. It should be also borne in mind that ^ yard 
equals 1 ft. 8 in., and that if, in any case, there are 5 yd. and 1 ft. 6 in. 
besides, the valae can best be expressed as 1 rod. 
4* 
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/ 


88.» / 




84. '' 


A. 


E. 8.rd. 8,yd. 8 ft, 8.in, 


5 29 8 140 


46 


3 25 15 8 128 


9 28 3 26 


39 


2 17 17 6 135 


7 30 6 100 


28 


36 26 36 


8 27 7 136 


59 


2 28 30 7 72 


6 30 8 142 


• 47 


3 35 28 8 130 


85. 




86. 


C. cd.ft. cufi, etctn. 




C. ed.ft. cufi. Gtt.m. 


58 3 14 1720 




47 7 14 1650 


96 6 13 896 




83 8 1722 


37 7 15 1725 




58 6 9 1528 


54 5 10 597 




49 7 13 1628 



87. £15 178. lOd. 3 far. + i&18 168. lid. 2 far. + £23 ll8. 8d. 
3 far. + £34 198. 6d. 1 far.? 

88. 85 lb. 10 OS. 19 dwt 22 gr. + 43 lb. 6 oz. 17 dwt. 21 gr. + 
49 lb. 8 oz. 14 dwt. 13 gr. + 87 lb. 7 oz. 18 dwt. 23 gr.? 

89. 14lb 83 65 29 14 gr. + 7Ib I03 7^ IB 18 gr. + 19Ib 95 5^ 

19 16 gr. + 34tt) 113 + 75+19 + 17 gr. ? 

80. 8 bu. 2 pk. 3 qt 1 pi + 5 bo. 3 pk. 7 qt pt. + 5 bu. 3 pk. 
6 qtj. pt + 9 ba. 1 pk. 3 qt pt. + 3 ba. 2 pk ,_7qtl j;)t? 

81/% T. 13 cwt. 2 qr. 24 lb. 5 oz. 13 dr. + 8l?. 18 owt!^ qr. 

20 lb. 15 oz. 15 dr. + 9 T. 13 cwt. 1 qr. 22 lb. 8 oz. 9 dr. + 2 T. 
11 cwt. 1 qr. 15 lb. 7 oz. 14 dr. + 4 T. 19 cwt. 2 qr. 21 lb. 14 Ofc 
11 dr.? ^ f 

88. 23 C. 6 cd. ft. 14 oa. ft. 1379 ca. in. + 87 C. 4 od. ft 11 en. 
ft. 1600 oa. in. + 68 0. 7 cd. ft. 9 cu. ft. 1425 en. in.? 

> 

88. 9 wk. 6 da. 13 h. 50 min. 35 sec. + 12 wk. 4 da. 21 h. 48 
min. 37 sec. + 5 wk. 4 da. 22 h. 53 min. 25 sec + 2 wk. 5 da. 
17 h. 38 min. 49 sec. + 9 wk. 4 da. 13 h. 22 min. 13 sec.? 

* In adding sqaare yards, obsenre that 60^ sq. jd. » 2 sq. rd.; that 90} 
iq. yd. » 3 sq. rd.; and tbat 121 sq. yd. — 4 sq. rd. Obsenrdr^brther, that 
i of a sq. yd. » 2 sq. ft 36 sq. in.; i of a sq. yd. — 4jBq. ft. 72 sq. in.; and 
that £ of a eq. yd. » 6 sq. fu 108 sq. in. This will avoid serioofl difficulty 
in the tue of fractions. 
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84. 18. m. 5 fur. 26 rd. 4 yd. 2 ft. 7 in. + 23 m. 7 for. 37 rd. 5 
yd. 1 ft. 2 in. + 31 m. 5 fur. 32 rd. 4 yd. 2 ft. 10 in. + 17 m. 4 
fur. 31 rd. 3 yd. 2 ft. 11 in. + 3 m. 4 fur. 39 rd. ft. 7 in.? 

80. 5 bu. 3 pk. 2 qi. 1 pt. -f 8 bu. 1 pk. 7 qt. pt. + 4 bu. 3 pk. 
6 qt 1 pi 3 gi. + 5 bu. 2 pk. 5 qi pt. 2 gi. + 7 bu. 2 pk. 5 qt. 

1 pt. 1 gi. + 4 bu. 2 pk. 4 qt. 1 pt. 3 gi.? 

86. £278 138. 6d. 1 far. +^23 188. lid. 3 far. + i&i36 148. 8d. 

2 far. + £1^ 178. lOd. 3 far. + £203 lOs. 8d. 1 far. + £850 158. 
7d. 3 far. + £312 188. lid. 2 far. ? 

87. I have 3 bars of silyer: the first weighs 6 lb. 3 oz. 5 dwt. 
17 gr. ; the second weighs 5 lb. 10 oz. 13 dwt. 17 gr. ; and the third 
weighs 5 lb. 11 oz. 18 dwt 22 gr. What is the weight of the 
whole ? 

88. After p^ing £17 13s. 6d. to one man, £l2 IGs. 3d. 1 far. to 
Unother, £21 IQs. lid. 3 far. to another, and £10 148. 9d. 3 far. to 

mther, 1 had £58 10s. 7d. 1 far. left. How mnch bad I at first? 




# 
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XTBTRAOTION/ 



39* BefinitionB and Explanations. 

> # (fl9 S^TRACTioN is a process by which we find how many units 
there are in the difference of two numbers, or in the excess of one 
number over another. 

(11.) The larger given number, or the one from which we sub. 
tract, is called the Minuend ; the smaller number, or the number 
subtracted, is called the Subtrahend ; and the result is called the 
DirjsRSNCE or Bbmainder. 

> ILX.IT8TBATI0N8. — In "8 from 7 leavos 4,** or *'7 — 8 — 4," 7 ii the 

minutnd, 8 is the Bubtrahtnd, and 4 is the difference or remainder. 
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(o.) In order that Bombers may be sabtraoted, they most be of 
the same name or denomination, t. e. they most represent onita of 
the same name or kind. 

iLLUSTKATioifg. — 8 peD8 firom 7 pens leave 4 peosi and 8 pencilf firom 7 
pendU leare 4 penoUi; bat 8 pena eannot be tabtraeted firom 7 penoils, 
^^jbecaose they are not of the tame denomination. 

(d.) For convenience in subtracting, numbers are so written that 
figures of the same denomination shall come ander each other, the 
minuend being usually written above the subtrahend, and the re- 
mainder beneath. The denominations are subtracted separately, 
beginning at the right 

1. What is the value of 8.795 — 3.281 ? 

8.795 Solution. — Writing the numbers aa opposite, we have 1 

8.281 thousandth from 5 tbonsandths leaves 4 thousandths; 8 boa. 

■ dredths from 9 hundredths leave 1 hundredth ; 2 tenths from 7 

. tenths leave 5 tenths; 8 units from 8 units leave 5 units. 

Therefore, the remainder is 6 units, 6 tenths, 1 hundredth, aad 4 thou- 
sandths, or, 5.514. 

(e.) Methods of Proof, — From the nature of subtraction, it is 
evident that, if the work be correct — 

Ist. The sum of the subtrahend and remainder will equal the 
minuend. 

2d. The difference between the minuend oad remainder will 
equal the subtrahend. ^ 

(g.) Perform the following subtractions, and prove the work. 

2. 5786 — 2351 ? 7. 8397 — 2064? 

«. 49.58 — 16.27? 8. 3988 — 1437? 

4. .8943 — .6512 9. 5678 — 1234? 

5. 7898 — 3426 ? 10. 9876 — 2345 ? 

6. 6478 — 1352? 11. 5798 — 3217 ? 

40* Bednctions sometiines Hecessary. 

(a.) When, as is frequently the case, a figure of the subtrahend 
is larger than the corresponding figure of the minuend, we reduce 
a unit of the next higher denomination of the minuend to the 
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denomination of the figores we are considering, and add its value 
to the value of the given minuend figure. From the sum thiiB 
obtained, we subtract the subtrahend figure. 

(b.) Allowance should be made for the reduced unit, either by 
calling the next minuend figure one less, or the next subtrahend 
figure one greater than it is. 

1. What U the value of 5283 — 1468? 

Solution. — Writing the nambors as opposite, and beginning 
at the rigbt hand, we proceed thus: since 8 units cannot be 
subtracted from 3 units, we reduce 1 of the 8 tens of the minu- 
end to units ; 1 ten » 10 units, which, added to the 3 units, ^^ 
gives X3 units. 8 units from 13 units leave 5 units, wbich we write. 6 tens 
from the 7 tens left in the minuend leave 1 ten, which we write. Sinoe 4 
hundreds cannot be subtracted from 2 hundreds, we reduce one of the 5 
thousands to hundreds ; 1 thousand « 10 hundreds, which, added to the 2 
hundreds, gives 12 hundreds. 4 hundreds frt>m 12 hundreds leave 8 hun* 
dreds, which we write. 1 thousand from the 4 thousands left in the minuend 
leaves 3 thousands, which we write. 

The answer, then, is 3 thousands, 8 hundreds, 1 ten, and 6 units; or, 
8816. 

(c.) The following form of writing the work requires more 
figures, but shows the reduction more dearly than did the pre- 
ceding. 

4 12 7 13 " Minuend, changed In form. 
6 2 8 3 » Minuend. 
1 4 6 8 « Subtrahend. 

3 8 1 6 » Remainder. 

8. What is the value of 4003 — 2715? 

SoLvnoN. — Writing the numbers as opposite, and be^ntng 
at the right hand, we subtract thus: since 5 units cannot be 
subtracted from 3 units, and there are no tens or hundreds in "Toog 

the minuend, we reduce 1 of the 4 thousands to hundreds, 
giving 10 hundreds ; then reduce 1 of the 10 hundreds to tens, giving 10 
lens ; and then reduce 1 of the 10 tens to units, giving 10 units. 10 units 
plus 3 units equal 13 units, and 6 units from 13 units leave 8 units; 1 ten 
from the 9 tens left in the minuend leaves 8 tens; 7 hundreds from the 9 
hundreds left in the minuend leave 2 hundreds; 2 thousands from the 3 
thousands left in the minuend leave 1 thousand. The answer, then, is 1 
thousand, 2 hundreds, 8 tens, and 8 units; or, 3288. 
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Tbe foHowib^ form of writing the chaoged minaend Ulmtratei dearly the 
nature of the reductions made : 



8 9 9 13 
4 3 
2 7 15 



Minuend, changed in form. 

Minuend. 

Subtrahend. 



12 8 8 » Bemainder. 

(d.) In the preceding explanation, we subtracted 1 from the 
minuend figure from which a unit was taken for reduction, before 
subtracting the subtrahend figure; but we might as well have 
subtracted the 1 with the subtrahend figure. 

Illustbation. — In the first example, instead of subtracting 1 ten, on 
account of the reduction, from the 8 tens, and then subtracting tbe 5 tens, 
we might haye added the 1 ten to the 6 tens, and subtracted both together. 

(e.) Many always subtract by tbe latter method. One method is as con- 
▼enient as the other, but the one to which we are accustomed will seem the 
easiest. 



41* Examples and Practical Froblems. 



1. 4753 


— 2897. 


16. 9076 


— 987. 


2. 6984 


— 3796. 


17. 11231 


— 9846. 


3. 10000 


— 3. 


18. 10000 


— 97. 


4. 21057 


— 19861. 


19. 876.543 


— 345.G78. 


5. 70502 


— 69699. 


20. 5031.706 


— 94.0798. 


6. 12311 


— 9872. 


21. 30196 


— 27463. 


7. 4010 


— 3907. 


22. 7364 


— 4637. 


8. $1051.43 


— $761.49. 


28. 4321 


— 1234. 


9. $6710.81 


— $1382.93. 


24. 81965 


— 63079. 


10. 400500 


— 376476. 


26. 432.1 


— 43.21. 


11. 9057 


— 3288. 


26. 87,65 


— 8.765. 


12. $15.27 


— $9.49. 


27. 10101 


— 9093. 


18. $20.05 


— $19.91. 


28. 7654 


— 76.54. 


14. $199.01 


— $20.99. 


29. 100.001 


— 10.0207. 


15. 7059 


— 6447. 


8a 6074.832 


— 999.888. 



81. A man bought a farm for $4728^ and sold it for $6253. How 
many dollars did he gain ? 
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83. Boston contained 93383 inhabitants in 1840, and 136881 in 
1850. How many more were there in 1850 than in 1840 ? 

83. Mount Washington, in New Hampshire, is 6226 feet high ; 
Mount Monadnock, in the same State, is 3718 feet high. How 
many feet higher is the former than the latter? 

34. How many more Troy grains are there in a pound Ayoirdu- 
pois than in a pound Troy? See 21. 

35. A man who owned 2578 acres of Western land, sold 1389 
acres. How many had he left ? 

36. When a yard of broadclotti costs $5,375, and a yard of 
cassimere costs $1.25, how much more does a yard of broadcloth 
cost than a yard of cassimere ? 

37. If I have in my possession $3206.36, and owe $140«489, how 
many dollars shall I haye left afber paying my debts ? 

38. By the Tribune Almanac for 1857 it appears that, in the 
presidential election of 1856, Buchanan received 1,834,337 votes, 
Fremont 1,341,812, and Fillmore 873jQ55. How many more votes 
did Buchanan receive than Fremont ?^^ 

39. How many more did Buchanan xiSeive than Fillmore ? 

40. How many more did Fremont receive than Fillmore ? 

, 41. How many more votes did Buchanan and Fremont together 
receive than Fillmore ? ' . 

« • 

43. How many more votes did Buchanan and Fillmore together 
receive than Fremont ? 

48. How many more votes did Fremont and Fillmore together 
receive than Buchanan ? 

44. By selling a lot of land for $975.36, 1 gained $197.84. How 
much did the land cost me ? 

45. If one man travels 271 miles, and another travels 320 miles, 
how much farther does the second travel than the first? 

46. I bought goods to the amount of $71.58, giving in payment 
a hundred-dollar bill. How much change ought I to receive back? 

47. Edward has $675, George has $813, and William has as 
many dollars less than Edward, as Edward has less than George. 
How many dollars has William ? 
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48. Joseph says that he has 837 cents, and that if he should 
spend 198 cents, he would still have 237 cents more than Otis. 
How many cents has Otis ? ' 



42* Subtraction of Seyeral Sumben. 

(a.) The best method of subtracting several numbers from » 
single number, is to write them under the minuend, and then to 
subtract the sum of each column of the subtrahends from the ap- 
propriate part of the minuend, reducing from the higher denomip 
nations, as before explfuned. \\ 

1. What is tiie value of 651 — 87 — 49 — 58 — 79 ? '} 

Explanation. — The sam of the nnita^of thi 
^^^^^^ rabtrahends is 33, which cannot betaken from 

1 unit. . To obtain nniU enough to perform the 

subtraction, we must reduce 4 tens to units. 4 

Subtrahends. ^^^^ ^ ^q ^^^^^ ^^ ^^j^g the 1 unit gives 41 

units, from which subtracting 83 units leaves 8 
units. 
Now uniting 4 tens (on account of the re- 
duction) with the tens of the subtrahends, gives 28 tens, which cannot be 
subtracted firom the 5 tens of the minuend. To obtain tens enough to 
perform the subtraction, we must reduce 3 hundreds to tens. 8 hundreds *« 
8f tens, and adding the 5 tens, gives 85 tens, from which subtracting the 28 
tens leaves 7 tens. ' 

Subtracting 8 hundreds (on account of the last reduction) frx>m the 
hundreds of the minuend leaves 3 hundreds. 
The answer, then, is 8 hundreds, 7 tens, and 8 units, or 378. 

(b.) Broof, — To test the correctness of the work, see if the 
remainder added to the subtrahends equals the minuend. 

(Cf) Practically, the subtraotion may be performed thus: 

9, 17, SO, 88, from 41, leaves 8. 
4, 11« 18, SO, S8, from 85, leaves 7. 
8 from 6 leaves 8. 
Giving for aa answer, 878, as before. 

(0.) What is tiio Taluo of — 

S. 9748 — 879 — 643 — 297 — 856? 

«. 5246 — 472 — 631 — 842 — 319? 
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4. 3976 — 937 — 659 — 813 ? 

«. 2927 — 132 — 471 — 329 — 781 -- 943? 

6. 6878 — 1462 — 321 — 925 — 1176 ? 

7. $75.16 — $15.27 — $13.26 — $14.17 — $9.24? 

8. $91.18 — $37.22 — $23.19 — $17.16 — $9.43 ? 

9. 37906 — 5321 — 986 — 1732 — 8521 — 1769 ? 

10. 56125 — 8754 — 9326 — 4721 — 15372? 

11. 2501.38 — 53.12 — 6.125 — 143.7 — 19.83? 

12. 189.26 — 43.21 — 74.32 — 9.365 — 18.4 ? 

13. $785.34 — $150 — $231.92 — $50 — $9,758? 

14. $1927 — $563.71 — $87.19 — $1122.42 — $153.59? 

15. $75 — $26,153 — $11.49 — $.125 — $19,336 — $7 ? 

16. 19273 — 4234 — 10721 — 1362 — 796 ? 

17. 73647 — 63132 — 7318 — 329 — 45 — 7 ? 

18. 35.46 — 11.23 — 9.18 — .4326 — 12.091 ? 

19. 1632 — 163.2 — 16.32 — 1.632 — .1632 ^ .01632? 

20. 7218.1 — 4321.6 — 708.003 — 1094 — 11.81 ? 

21. $34.18 — $13.77 — $.095 — $9.03 — $9,199? 



SECTION VII. 

COMPOUND SUBTRACTION. 

43* Definitions and EzplanationB. 

(a.) CoKPouND Subtraction is the sabtraction of compoand 
numbers. 

(b.) It involves the same principles that simple sabtraction 
does. 

5 
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(c.) Subtract 8 lb. 10 oz. 18 dwt. 21 gr., from 12 lb. 3 oi. 16 
dwt. 14 gr. 

lb ox dwt or Solution. — ^Writing the nnmbera as opposite^ 

12 3 16 14 ^^ subtract thus: since 21 gr. cannot be 8ub« 

8 10 18 21 tracted from 14 gr., we reduce 1 of the 16 dwt. 

to grains. 1 dwt ■* 24 gr., which, added to the 

3 4 17 17 14 gr., gives 38 gr., from which subtracting 21 

gr. leaves 17 gr. 
Since 18 dwt cannot be subtracted from the 15 dwt (left after the reduction), 
we reduce 1 of the 3 oz. to pennyweights. 1 oz. » 20 dwt, which, added 
to the 15 dwt, gives 35 dwt, from which subtracting 18 dwt leaves 17 dwt 
Since 10 oas. cannot be subtracted from the 2 oz. (left after the reduction), 
we reduce 1 lb. to ounces. 1 lb. » 12 oz., wliich, added to the 2 oi., gives 
14 oz., from which subtracting the 10 oz. leaves 4 oz. 
8 lb. from 11 lb. leave 3 lb. 
Hence, the answer is, 3 lb. 4 oz. 17 dwt 17 gr. 

(d.) When reductions are made, the remainder can often be 
found most easily by subtracting from the reduced unit, and 
adding the remainder thus obtained to the minuend figure. 

Illustration. — In the above example, by the first reduction, we have 1 
dwt » 24 gr.; and 21 gr. from 24 gr. leave 3 gr. to be added to the 14 gr., 
giving 17 gr. 

By the second reduction, we have 1 oz. -« 20 dwt; and 18 dwt from 20 
dwt leave 2 dwt, to which adding the 15 dwt (left after the former redno- 
tion), gives 17 dwt, etc. etc 

(e.) Another method, which is often found convenient, is to 
subtract as much of each denomination of the subtrahend as pos- 
sible, from the corresponding denomination of the minuend, and 
then subtract the rest from the reduced unit. 

Illustration. — In the above example, we can subtract 14 of the 21 gr. 
from the 14 gr. of the minuend, and then the remaining 7 gr. from the 1 
dwt or 24 gr. 



44* Examples for Practice. 

1. iC27 138. 6d. 1 far. -^ £13 ICs. 3d. 1 far. 

2. £54 8s. 3d. 2 far. — £16 13s. 8d. 3 far. 

3. 16 lb. 4 oz. 14 dr. — 7 lb. 9 oz. 13 dr. 
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4. 6 cvrt. 2 qr. 13 lb. 11 oz. C dr. — 2 cwt. 3 qr. 20 lb. 13 oi. 
12 dr. 

5. 36 T. 10 cwt. 2 qr. 20 lb. 5 oz. 8 dr. — 14 T. 16 cwt. 3 qr. 
24 lb. 7 oz. 2 dr. 

6. 38 bu. 2 pk. 3 qt pt. — 15 bu. 3 pk. 6 qt. 1 pt 

7. 33 bu. — 6 bu. 2 pk. 4 qt. 1 pt 

8. 93 w. 4 da. 15 h. 32 m. 14 sec. — 75 w. 4 da. 18 h. 42 m. 

37 see. 

9. 52 w. 1 da. G h. >- 2G w. 4 da. 3 h. 36 m. 15 seo. 
10. 19ft) 9g 33 29 16 gp. — 3R» 6g I3 19 5 gr. 

U. 28R> 8g 63 19 8 gp. — 21Tb llg 73 29 19 gr. 

18. 19 sq. yd. 5 sq. ft. 17 sq. in. — 4 sq. yd. 2 sq. ft. 100 sq. in. 

13. 96 cd. 3 cd. ft. 12 cu. ft. 1473 cu. in. — 83 cd. 2 cd. ft. 15 
cu. ft. 1697 cu. in. 

14. 23 cd. 5 cd. ft 13 cu. ft. 247 cu. in. — 8 cd. 6 cd. ft 3 on. 
ft 1549 cu. in. 

15. 48** 17^ 28^^ — 37** 29^ 53^^ 

16. 57*» 26^ 45^^ — 32** 42^ 15^^. 

17. 279 lb. 6 oz. 13 dwt 5 gr. — 82 lb. 9 oz. 7 dwt 18 gr. 

18. £24 — £13 68. 2d. 3 far. 

19. 96 T. — 4 T. 13 cwt 2 qr. 15 lb. 

20. 367 bo. — 239 bu. 2 pk. 7 qt 1 pt 
2L 89 yd. — 53 y3. 2 qr. 3 ^a. 

45* Method of redncing Fractional Denominations. 



(a.) If, in Long or Square Measure, it is necessary to reduce a 
rod to yards, the reduction should be made, and the } or i^ of a 
yard reduced to feet and inches, before commeucvag \>\a wiXA.to.«*.\.c«v., 
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L Sabtraot 14 rd. 4 yd. 2 fi. 8 in., from 28 rd. 3 yd. ft. 4 in. 

27 8 1 10 » Beduoed miDuend. Solution. — Writing the work M 
rd, yd. ft, in, opposite, and observing that the sub- 

28 3 4 » Minuend. traction will require that 1 rod shall 

14 4 2 8 » Subtrahend. be reduced, we proceed thus: 1 rd. 

7" — - — - — T « . J ■* 5J yd.; adding the 5 yd. to the 

13 3 2 2 — Remainder. ^ a • o I'l j ia« 

3 yd. gives 8 yd^ i yd. =» 1 ft. • 

in., which, added to the ft. 4 in., gives 1 ft. 10 in. No#ipbtracting 8 in. 

from 10 in. leave 2 in. Since 2 ft. cannot be subtracted froml ft., we reduce 

1 of the 8 yd. to feet ; 1 yd. =« 3 ft., which, added to the 1 ft., gives 4 ft., 

from which subtracting 2 ft;, leave 2 ft. 

4 yd. from 7 yd. leave 3 yd.; 14 rd. from 27 rd. leave 13 rd. 

The answer, then, is 13 rd. 3 yd. 2 ft. 2 in. 

(b.) Perform the following examples : 

2. 27 rd. 2 yd. 1 ft. 4 in. — 4 rd. 4 yd. 2 ft. 11 in. 

3. 8 m. 1 fur. 86 rd. 2 yd. 1 ft 4 in. — 8 m. 1 fur. 35 rd. 5 yd. 

1 ft. 5 in. 

4. 64 m. fur. 13 rd. yd. ft. 2 in. — 28 m. 7 fur. 39 rd. 5 
yd. 1 ft;. 3 in. 

5. Ill m. 1 fur. 1 rd. 1 yd. 1 ft. 1 in. — 22 m. 2 fur. 2 rd. 2 yd. 

2 ft 2 in. 

6. 48 m. 6 fur. 29 rd. yd. 2 a 8 in. — 27 m. 2 fur. 13 rd. 1 
yd. ft. 1 in. 

7. 37 rd. 1 ft. 2 in. — 36 rd. 5 yd. 2 ft. 7 in. 

8. 19 m. — 18 m. 7 fur. 39 rd. 5 yd. 1 ft. 5 in. 

9. 15 rd. — 8 rd. yd. 2 ft. 11 in. 

10. 137 m. — 2 ft. 

11. 39 sq. rd. 3 sq. yd. 2 sq. ft. 43 sq. in. — 30 sq. rd. 30 sq. yd. 

3 eq. ft;. 78 sq. in. 

12. 96 A. 2 R. 29 sq. rd. 3 sq. yd. 6 sq. ft. 107 sq. in. — 14 A. 
1 R. 12 sq. rd. 25 sq. yd. 1 sq. ft. 31 sq. in. 

18. 538 A. 3 sq. yd. 1 sq. in. — 249 A. 1 sq. rd. 5 sq. yd. 7 
t«q. ft. 
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14. 32 sq. rd. 5 sq. yd. 1 sq. ft. 72 eq. in. — 13 sq. rd. 29 eq. yd. 
8 sq. ft. 140 sq. in. 

15. 27 A. 1 R. 26 eq. yd. 80 sq. in. — 26 A. 3 R. 39 sq. rd. 30 
eq. yd. 8 sq. ft;. 143 sq. in. 

16. 19 A. — 5 A. 3 Ri 39 sq. rd. 30 eq. yd. 2 sq. ft. 35 sq. in. 

17. 48 A. — 6 sq. ft^ 

18. 5 A. — 3 A. 1 R. 39 sq. rd. 30 sq. yd. 8 sq. ft. 137 sq. in. 

19. 35 sq. rd. 6 sq. ft. 93 sq. in. — 34 sq. rd. 30 sq. yd. 8 sq. ft. 
129 sq. in. 

20. What is the difference between 24 rd. 1 ft. 3 in. and 23 rd. 
6 yd. 2 ft. 11 in.? 

21. What is the difference between 28 sq. rd. 5 sq. ft. 63 eq. in. 
and 27 sq. rd. 30 sq. yd. 7 sq. ft. 107 sq. in. ? 

.1 






46* Hiscellaneons Problems. 

1. A man bought 17 cwt. 2 qr. 13 lb. of sugar, and sold 14 cwt 
2 qr. 21 lb. How much had he left ? 

2. An English merchant bought goods for J&327 14s. 6d., and 
sold them for £596 10s. What was his gain ? 

8. My wood-lot is 32 rd. long, and 27 rd. 2 yd. 2 ft. wide. What 
is the difference between its length and its breadth ? 

4. I bought a bar of silver weighing 7 lb., and made 5 lb. 7 oz. 
5 dwt 14 gr. of it into tea-spoons, and the rest into salt-spoons. 
How much did I make into salt-spoons ? 

5. A farmer, carrying a load of hay to market, found that the 
hay and the cart together weighed 2 T. 7 cwt. 3 qr. 16 lb., and the 
cart alone weighed 18 cwt. 1 qr. 22 lb. What was the weight of 
the hay ? 

6. A trader purchased some sugar for $327.13, some molasses 
for $125.50, some flour for $520.62, some butter for $132.28, and 
tome cheese for $86.72, giving in payment a lot of cloth worth 
$625.47, and the rest in money. How much mone^ 4vl\v^^'^'^\ 

6* 
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7. A man who has in his possession $6978, owes $1364 to one 
man, $965 to another, $1167 to another, and $847 to another. How 
many dollars will he have left after paying his debts? 

8. I bought a carriage for $147.13, and paid $11.48 for having 
it repaired, and $13.27 for haying it painted. I let it enough to 
oome to $19.75, and then sold it for $175. What did I gain by the 
transaction ? 

Ot A London merchant bought some merchandise for J&247 8s. 
lid. For how much must he sell it, to gain £S9 15s. 7d.? 

10. I bought a lot of flour for $912.46, and sold it for $1258.93. 
I afterwards bought a lot of wheat for $1678.27. For how much 
must I. sell the wheat^to jgun as much as I gai ned on th e flour? 

11. The distance from Albany to Bulalo, by railroad, is 325 
miles. If A should start from Albany, and B should at the same 
time start from Buffalo, and travel towards each other, how fur 
apart will they be when A has travelled W miles, and B has tra- 
velled 113 miles ? 

12. A man started from Boston on a journey, taking with him 
$100. He took the cars for Providence, paying $1.50 for his ticket. 
He stayed in Providence 2 days, at an expense of $5.37, and then 
purchased a ticket for New York, for $3. He remained in New 
York 5 days, at an expense of $15.62, and then went to Philadel- 
phia, paying $3 for his ticket, and $1.25 for hack hire. His 
expenses at Philadelphia were $20.75. The total expense of his 
homeward trip was $15.27. How much money had he left ? 

13. How much more money must a person get who has $1378.56, 
in order to purchase a house worth $2538, and still have $893 left 
with which to purchase furniture ? 

14. I bought a wood-lot for $639.46, from which I obtained 123 
cd. 5 cd. ft. of wood, worth $370.50; 75 cd. 6 cd. ft. worth 
$189.375 ; 84 cd. 4 cd. fl. worth $253.50 ; and 87 cd. 2 cd. ft. 
worth $174.50. How much wood did I obtain, in all ? How many 
dollars was it worth ? 

15. Allowing that it cost me $178.25 to have the wood named in 
the preceding problem cut; that my other expenses on account 
of it amounted to $48.27; and that, after cutting the wood, I sold 
the land for $113, did-I gain or lose by tho whole trnnsaction, and 
how much ? 
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MULTIPLICATION. 



47« Definitions and Explanations. 

(a.) Multiplication is a process by which we ascertain how 
many units, there are in any ojamber of times a given number. 

(b.) The number to be taken is called the Multiplicand; the 
number showing how many times it is to be taken is called the 
Multiplier ; and the result is called the Product. 

(c.) The multiplier and multiplicand are called Factors of the 
product. The product is called a Multiple of its factors. 

Illustration.— In "7 times 8 — 66," or, "8 multiplied by 7 == 56," 8 is 
the multiplicand, 7 is the multiplier, and 56 is the product. 7 and 8 are 
£ftOtors of 56, and 56 is a multiple of 7 and 8. 



(d.) The following tables should be thoroughly mastered. 



2 times 


1, or once 2 « 


2. 


2 times 


2 


at 


4. 


2 times 


3, or 


3 times 2 » 


6. 


2 times 


4, or 


4 times 2 » 


8. 


2 times 


5, or 


5 times 2 = 


10. 


2 times 


6, or 


6 times 2 = 


12. 


2 tiiucs 


7, or 


7 times 2 = 


14. 


2 times 


8, or 


8 times 2 = 


16. 


2 times 


9, or 


9 times 2 = 


18. 


2 times 


10, or 


10 times 2 = 


20. 


4 times 


4 


=s 


16. 


4 times 


5, or 


6 times 4 = 


20. 


4 times 


6, or 


6 times 4 = 


24. 


4 times 


7, or 


7 times 4 =*- 


28. 


4 times 


8, or 


8 times 4 = 


32. 


4 times 


9, or 


9 times 4 = 


.36. 


4 times 


10, or 


10 times 4 = 


40. 



3 times 3 

S times 4, or 4 times 3 

3 times 5, or 5 times 3 

3 times 6, or 6 times .8 

3 times 7, or 7 times 3 

3 times 8, or 8 times 3 

3 times 9, or 9 times 3 

3 times 10, or 10 times 3 



9. 
12. 
15. 
18. 
21. 
24. 
27. 
30. 



5 times 5 

5 Umes 6, or 6 times 5 
5 times 7, or 7 times 5 
5 times 8, or 8 times 5 
5 times 9, or 9 times 5 
5 times 10, or 10 times 5 



25. 

30. 
35. 
40. 
45. 
50. 
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6 times 6 « 36. 

6 times 7, or 7 fcimes 6 « 42. 
6 times 8, or 8 times 6 » 48. 
6 times 9, or 9 times 6 = 54. 
6 times 10, or 10 times 6 » 60. 

8 times 8 « 64. 

8 times 9, or 9 times 8 = 72. 
8 times 10, or 10 times 8 » 80. 



7 times 7 — 49. 

7 times 8, or 8 times 7 ■■ 56. 
7 times 9, or 9 times 7 » 63. 
7 times 10, or 10 times 7 » 70. 



9 times 9 « 81. 

9 times 10, or 10 times 9 » 90. 
10 times 10 « 100. 



(e.) The above table shows that a change in the order of factors 
does not affect their prodact. 

Note. — When the multiplicand is a concrete number, the principle is 
applied thas; 8 times 6 books » 6 times 8 books; 9 times 7 cents » 7 times 
9 cents. 

(£) The multiplier must always be an abstract number. 

Illustbatiovs. — We can multiply a number by 5 or 7, t. e. we can take 
it 5 times or 7 times; bat it would be absurd to speak of multiplying it by 
5 cents or 7 bushels, t. e. of taking it 5 cents or 7 bushels times. 

(g.) The product is always of the same denomination as the 
multiplicand. 

Illustratiovb. — 9 times 8 == 72; 9 times .08 » .72 ; 9 times 8 bushels » 
72 bushels. 

(h.) In multiplying, we consider each denomination separately, 
beginning at the right. We reduce as much of each product as 
possible to units of the next higher denomination, writing the re- 
mainder, and adding the reduced units to the product of the next 
denomination. 

1. What is the product of 86.3 multiplied by 7 ? 



86.3 Multiplicand. 
7 Multiplier. 



SoLTTTiON. — Writing the numbers as opposite, 
wo multiply thus : 
7 times 3 tenths =» 21 tenths » 2 units and 1 
604.1 Product tenth. Writing the 1 as the tenths figiire of 

the product, we add the 2 units to the product of the units, thus : 

7 times 6 units =» 42 units, and 2 units are 44 units »^ 4 tens and 4 units. 
Writing 4 as the units figure of the prodact, we add the 4 tens to the pro- 
duct of the tens, thus : 

7 times 8 tens = 56 tens, and 4 tens = 60 tens, which, being the las^ 
denomination, we write. 
The answer, then, is 604.1. 
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(i.) Methods of Proof , — let. Perform the work again carefully, 
as before. 

2d. Change the order of the factors. 

3d. Separate the multiplier into two or more parts, multiply by 
the parts separately, and find the sum of the products, thus ; 7 
timjB 86.3 = 4 times 86.3 + 3 times 86.3. 

KoTB. — Each result should equal that first obtained; otherwise, there is 
an error, which should be discovered and corrected. 

4th. Those who understand Division, may prove the work by 
dividing the product by one of the factors. The quotient should 
equal the other factor. 

48« Examples and Practical Problems. 

(a.) How many are — 

1. 3 times 8543 ? 16. 9 times 987654? 

2. 9 times 2435 ? 17. 2 times 135796 ? 
8. 4 times 9378 ? 18. 5 times .0075937 ? 
4. 6 times 58794? 19. 3 times 867.149 ? 
0. 2 times 930.67 ? 20. 8 times .008672 ? 

6. 5 times 279.48 ? 21. 6 times 400.597 ? 

7. 8 times 6583.2 ? 22. 7 times 93.1425 ? 

8. 7 times 400.674? 28. 4 times 796896 ? 

9. 4 times 909.99 ? 24. 8 times 93472 ? 

10. 5 times 376.804? 25. 8 times 8976 ? 

1 1. 9 times .07086 ? 26. 9 times 10438 ? 

12. 3 times 777.898? 27. 5 times 18.198? 
18. 7 times 1234321 ? 28. 9 times .07658 ? 
14. 6 times 875908 ? 29. 4 times 43.019 ? 
16. 4 times 96.369 ? 80. 8 times 7958.99 ? 

81. What will 7 acres of land cost at $428.36 per acre? 

Reasonino Process.— If 1 acre of land costs $428.36, 7 acres will cost 
7 times $428.86, which may be found by multiplying by 7. 

(b.) How much will — 

82. 9 barrels of beef cost at $23,125 per bbl.? 
88. 7 quintals of fish cost at $3.75 per quintal ? 

34. 6 bales of cotton wf^igh if each wol^K^k *I<^^ >^i A 
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86. 4 acres of land cost at $245.70 per acre ? 

86. 7 barrels of flour weigh if each weighs 196 lb. ? 

87. 5 lots of land contain if each contains 3.795 acres ? 

88. 4 stacks of hay weigh if each weighs 6478 lb. ? 

89. A man earn in 6 months if he earns $37.75 per month T 

40. 2 lots of land cost at $1397 each ? 

41. 247 barrels of flour cost at $8 per bbl. ? ' 

Reasoning Process. — If one bbl. of floor costs $S, 247 bbl. will co»t 247 
times $8, which is equivalent to 8 times $247. Hence, the answer may be 
found by multiplying $247 by 8. 

NoTB. — The change in the order of the factors is mnde because the mul- 
tiplier is larger than the multiplicand. 

How much will — 

42. 5794 soldiers earn in 1 month if each earns $8 ? 

43. 1147 bottles hold if each holds 3 pints ? 

44. 6978 ears of corn contain if each ear contains 4 gi. ? 
46. 1746 paces measure if each pace measures 3 feet ? 

46. 957 pounds of sugar cost at $.09 per lb. ? 

Reasoning Process. — If 1 pound of sugar cost 9 cents, 957 lb. will cost 
957 times 9 cents, which is equivalent to 9 times 957 cents, or to 9 times 
$9.57. Hence, the answer may be found by multiplying $9.57 by 9. 

How much will — 

47. 1849 pounds of iron cost at $.05 per lb. ? 

48. 1296 paper boxes cost at $.08 each ? 

49. 1397 pounds of raisins cost at $.07 per lb. ? 

50. 249 oranges cost at $.03 each ? 

61. 2050 bars of soap weigh if each bar weighs 2 lb. 

62. 578 papers of pins cost at $.08 per paper ? 
68. 1756 miles = how many furlongs ? 

Reasoning Process. — Since 1 mile equals 8 furlongs, 1756 miles must 
equal 1756 times 8 furlongs, equivalent to 8 times 1756 furlongs? 

64. 2785 gallons = how many quarts? 

55. 5947 square yards = how many square feet ? 
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66. 814 pence == how many farthings? /| 
57. 628 weeks =: how many days? / 

68. 476 acres = how many roods ? ix 

69. 1437 pecks = how many quarts?^ * 

Note. — The redaction of numbers from a higher denomination to a lower 
is called RxnucnoN Descendino. The last seven examples are illiutrati<mi 
of it, as are several of the following. 

60. 46 bu. 2 pk. 5 qt. = how many quarts? 

SoLUTtoir.— Since 1 bushel » 4 pecks, 46 bushels must equal 46 times 4 
pecks, which is equivalent to 4 times 46 pecks. Hence, multiplying 46 
pecks by 4, and adding the 2 pecks gives 186 pecks as the value of 46 bu. 
2pk. 

But since 1 peck ~ 8 quarts, 186 pecks must equal 186 times 8 quarts, 
which is equivalent to 8 times 186 quarts. Hence, multiplying 186 quarts 
by 8, and adding in the 5 quarts, gives 1493 quarts as the value of 186 pk. 
5 qt, or of 46 bu. 2 pk. 5 qt. 

WBITTER WOBK. 

46 bu. 2 pk. 5 qt. 
186 pk. — 46 bu. 2 pk. 
1493 qt s 46 bu. 2 pk. 5 qt 

61. 87 yd. 3 qr. 2 na. = how many nails? 

62. 96 sq. yd. 5 sq. ft. = how many square feet? 
68. 46 bu. 3 pk. 7 qt. 1 pt. = how many pints? 

64. 42^ 63 29 = how many scruples ? 

65. 287 le. 1 m. 3 fur. = how many furlongs ? 

66. How much will 14 bu. 2 pk. 5 qt. 1 pt. of nuts cost at 3 
cents per pint? 

67. How much will 42 yd. 1 qr. 3 na. of cloth cost at $.08 per 
nail? 

68. How much will it cost to build a wall 1 m. 1 fur. in length, 
at $62.50 per furlong? 

69. How many square feet are there in a surface 49 ft long and 
7 ft. wide ? . 

70. A garden 96 ft. long and 83 ft wide is surrounded by a 
tight fence 7 ft high. How many square feet does the fenci 
contain ? 



\\ 



60 ^ MULTIPLICATION. 

7L How many sqaare rods are there in a road 1537 rd. kmg^ 
and4rd. wide? 

72. How many square feet are there in the four walls of a room 
18 ft. long, 16 ft wide, and 9 ft. high? 

78. How many cubic feet are there in a pile of wood 43 ft. long, 
4 ft. wide, and 4 ft. high ? 

74. How many cubic inches are there in a block of wood 17 in. 
long, 9 in. wide, and 8 in. high ? 

75. How many cubic feet are there in a wall 328 ft long, 3 ft. 
thick, and 6 ft. high ? 

49« Multiplication by Factors. 

(a.) When the multiplier is the product of factors, we may find 
the required product by multiplying by one of the factors, then 
this product by another, and so on until all the factors are used. 

Illubtratiok. — Since 18"^ 6 times 3, 18 times a namber must equal 6 
times 3 times the number, which may be found by multiplying by 3, and the 
product thus obtained by 6. 

6943 (L What is the product of 5943 multiplied by 

» 36? 



53487 
4 



Solution. — Since 36 » 4 X 9, we may find the product 
of 5943 multiplied by 36 by multiplying by 9, and that 



213948 product by 4, as in the work written opposite. 

(b«) Find the following products. 

2. 9376 X 32. 12. 25.79 X 15. 

8. 6794 X 12. 18. 32.67 X 25. 

4. 8723 X 24. 14. 4.289 x 48. 

6. 5876 X 42." 15. 347.6 X 16. 

6. 8967 X 64. 16. 2974 X 36. 

7. 4358 X 63. 17. 3598 X 42. 

8. 2761x49. 18. 4861 X 54. 
0. 9547 X 18. 19. 31.87 X 56. 

10. 3254 X 21. 20. .0059 X 35. 

11. 6795 X 45. 21. 479.5 X 81. 
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(o.) The most important application of the foregoing principle 
is made when the' multiplier contains 10, 100, 1000, or some other 
power of 10 as a factor. 

iLLUBTBAnoKS. — To moltiply by 800, or 8 times 100, we may first mal- 
tiply by 100 by removrng the decimal point two places to the right (see 14), 
and then moltiply that product by 8 ; or we may simply multiply by 8 and 
remove the point two places further to the right. 

To multiply by 7000, we merely multiply by 7 and remove the point three 
plaoes to the right 

22. What is the product of 694.7 X 4000? 

SoLunoH.— Since 4000 — 4 times 1000, we may find ^94^7 

the required product by multiplying 694.7 by 4, and 4000 

removing the point three places to the right, as illus- 
trated in the written work opposite. 

(d«) Find the following products. 

28. 6794 X 20. 88. 356.7 X 4000. 

24. 36.86 X 700. 84. .079 X 60000. 

25. 4.896 X 40. 86. 81.23 X 90000. 

26. 5764 X 3000. 86. .0547 X 800000. 

27. 8342 X 500. 87. 52.78 X 600. 

28. 8427 X 60. 88. 327.1 X 9000. 

29. .0049 X 3000. 89. 4358 X 600. 

80. 73648 X 60. 40. .329 X 5000000. 

81. 4957.3 X 300. 41. 6275 X 4000000. 

82. 2796 X 8000. 42. 6279 x 300000. 



50« MnltipUeation by Large ITnmbers. 

(a.) The product of two numbers is equal to the sum of the pro- 
ducts obtained by multiplying one of them by the parts into which 
the other may be divided. (See illustration under 3d method of 
proof.) 

(b.) This principle and the one illustrated in 49» 0, are most 
frequently applied when the multiplier is a large number. 

iLLVSTRAnoirg. — To multiply a number by 28, we add 30 times the num. 
ber to 8 times the number. To multiply a number by 576, we add together 
500 times the number, 70 times the number, and times tlie iism!^^^. 
6 
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58.67 1. What is ihe product of 58.67 X 635 ? 

635 

Solution. — 635 times 58.67 » 600 times 58.67 plus 30 

293.35 ^jQQ, 5g07 plo^ 5 f^^ 58 07. ^^ ^^ which, we lint 

1760.1 multiply by 5» then by 80, then by 500, and add the 

^^*^2' ^ ' several prodacts together, as in the written woric oppo* 

37255.45 site. 

Note. — The attentive stndent will observe that the right-hand ftgnre 
of each prodaot after the first stands nnder the second figore of the pieee« 
ding product 

2. 6497 X 83. W. 2457 X 257. 

8. 2578 X 61. W- 3869 X 209. 

4. 4379 X 23. 14. 3427 X 234. 

6. 5847 X 45. W. 5868 X 918. 

6. 6948 X 96. 16. 6258 X 308. 

7. 5387 X 48. 17. 2794 X 437. 

8. 6526 X 59. 18. 3865 X 2536. 

9. 3984 X 235. 19. 6978 X 3215. 

10. 4295 X 320. 20. 2587 X 4208. 

11. 7328 X 170. • 21. 6842 X 3007. 

22. How much will 24 acres of land cost at $143.75 per acre T 

28. How many quarts are there in 19 casks, each containiDg 237 
quarts ^^ 

24. How many square rods are there in a field 48 rods long and 

30 rods wide? * 

26. How many square feet are there in a house lot 137 feet long 
and 98 feet wide ? 

26. I bought 75 casks of oil, each containing 186 gallons. How 
many gallons did I buy! 

27. I bought a pile of wood 37 ft. long, 4 ft. wide, and 5 ft. high. 
How many cubic feet did it contain ? 

28. How many cubic inches are there in a box 37 in. long, 29 
in. wide, and 23 in. high ? 

^^ * 29. My garden is 96 ft. long and 87 ft wide, and I wish to build 
fa tight board fence 13 ft. high around it. How many square feet 
of boards will it contain ? 
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\ 

80. In a certain cornfield there are 149 rows, with 136 hills in 
each row. How many hills are there in the field ? 

31. A ship's crew ofy38^en have provisions enough to allow 
each man 28 ounces perSayibr 75 days. How many ounces have 
they? 

V ^^* I bought 37 barrels of flour at $8,375 per bbl., and sold tha 
lot for $369.63. What was my gain ? 

^ How much must be pud for 18 pounds of tea at 46 cents 
per pound, and 9 pounds of coffee at 18 cents per pound ? 

84. I bought 86 hogsheads of molasses at $73,285 per hogshead. 
How much did it cost me ? 

85. 23 sq. ft. = how many square inches ? 

86. 3 T. 15 cwt. 2 qr. 13 lb. = how many pounds? 

87. £58 13s. 6d. 2 far. = how many farthings ? 

88. 15 w. 3 da. 5 h. = how many hours ? . 

89. How much will 15 hogsheads of wine/ each containing 63 
gallons, cost at $1.42 per gallon ? 

40. I bought 17 pounds of sugar at $.13 per pound, 16 gallons 
of molasses at $.37 per gallon, and 23 pounds of tea at $.42 per 
pound. What vras the amount of my purchase ? 

41. I bought a lot of land 89 ft. long and 53 ft. wide, at $1.48 
per square foot. How much did it cost ? 

42. I sold 7 houses at $2478 each, receiving in payment 147 
acres of land at $97.25 per acre, and the rest in money. How 
much money did I receive ? 

48. I bought 42 cords of oak wood at $6 per cord, 28 cords of 
maple at $5.50 per cord, and 24 cords of pine at $3.50 per cord. 
What was the amount of my purchase? 

44. A silversmith bought 13 lb. 5 oz. 15 dwt. of silver at $.05 
per dwt. How much did it cost him ? 

45. I bought 328 casks of nails, each containing 100 pounds, at 
$.05 per pound, and sold 129 casks at $.07 per pound, and the rest 
at $.08 per pound. How much did I gain ? 

46. How many cubic feet in a block 47 ft. long, 35 ft. wide, and 
27 ft. high? 
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47. How much will a pile of wood 69 ft. long, 4 ft. wide, and 5 
ft. high, cost at 3 cents per cubic foot? 

48. I bought 17 boxes of sugar, each containing 357 pounds, at 
$.13 per lb. What was the amount of my purchase ? 

49. I bought a house at auction for $1975.37. I paid $547.26 
for improvements and repairs, $137.29 for haying it painted, and 
then sold it for a sum equal to three times as much as it had cost 
me in all. For how much did I sell it? 

60. A man bought a bar of gold weighing 9 oz. 17 dwt 13 gr., 
at $.04 per grain. What did it cost him ? 
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COMPOUND MULTIPLICATION. 



51 • DefinitionB, Explanations, and Problems. 

(a.) Compound Multiplication is the multiplication of Com- 
pound Numbers. It does not differ in principle from Simple 
Multiplication. 

1. What is the product of 18Ib 5^ 63 multiplied by 6 ? 

jb g g SoLUTiow.— 6 times 6^ « 36^, which, since 8^ =» Ij, 

]^3 5 most eqaal as many ounces as there are times 8 in 36, 

Q ifhieh are 4 times and 4 remainder. Hence 36^ =» 4^ 

and 4^. Writing the 4^, we add the 4^ to the prodact 



110 10 4 ^^ 4|jg ounces, thus: 

times 5^ » 30^, and 4§ are 34^, which, since 12^ « 1B>, must equal 
as many pounds as there are times 12 in 34, which are 2 times and 10 
remainder. Hence 34§ => 2Ib and 10^. Writing the 10^, we add the 2fb 
to the product of the pounds, thus : 

6 times 18fi» = lOSflD, and 29) are llOIb, which, heing the highest denomi- 
nation, we write. 

The answer, then, is llOIb lOj 43. 
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8. Multiply £27 ISs. 6d. 2 far. by 2. 
8. Mutliply £19 ITs. 4d. 1 for. by 4. 
4. Multiply 29 lb. 4 pz. 5 dwt. 7 gr. by 7. 
6. Multiply 28 gal. 3 qt. 1 pt. 2 gi. by 9. 

6. Multiply 69 bu. 2 pk. 5 qt 1 pt. by 6. 

7. Multiply 12 yd. 2 qr. 3 na. by 8. 

8. Multiply 5 le. 2 m. 6 fur. 30 rd. by 9. 

9. Multiply 96 yd. 2 ft. 10 in. by 5. 

10. Multiply 5 w. 6 da. 20 h. 29 m. 43 sec. by 2. 

11. Multiply 9 T. 14 cwt. 1 qr. 17 lb. 5 oz. 14 dr. by 8. 

12. Multiply 8« 43^ 15^^ by 12. 

18. Multiply £14 168. 8d. 3 far. by 16. 

14.* Multiply 7 m. 6 fur. 30 rd. 4 yd. 2 ft. 7 in. by 52. 

15. Multiply 9 m. 5 fur. 20 rd. 2 yd. 1 ft. 4 in. by 12. 

16. How much will 8 silver watches cost, at £3 15s. lid. 
( «h? 

17. How much will a man who earns £4 7s. 9d. 3 fisir. per month, 
earn in a year ? 

18. I bought 16 pieces of cloth, each measuring 32 yd. 3 qr. 1 na. 
How many yards did I buy? 

19. A man bought 18 boxes of sugar, each weighing 4 cwt 3 qr. 
15 lb. 8 oz. How much did the whole weigh ? 

20. A person owned a rectangular garden, around which ha 
wished to build a fence. To measure it, he took a pole 1 rd. 1 yd. 
2 ft 8 in. long, and found that the length of the field was 12 times, 
and its width 10 times, the length of the pole. What length of 
fence would be required ? 

21. I bought 4 loads of coal, each weighing 1 T. 5 cwt 2 qr. 21 
lb. What did the whole weigh, the quarter being reckoned at 28 
pounds. (See 18, b.) 

22. An English merchant bought 5 lots of iron, each weighing 
6 T. 17 cwt 3 qr. 17 lb. What was the weight of the whole? 
(See 18, b.) 

* In redacing the product of the yard?, observe that there will be 2 rods 
for every 11 yards. . H 

6* 
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88. How far will a man travel in days, if be trarels 33 m. 5 
fur. 27 rd. 5 yd. 2 ft. 10 in. per day ? 

24. What is the weight of a dozen silver table-spoons, each 
weighing 1 oz. 5 dwt. 17 gr. T 

25. I bought in London 17 bags of coffee, each weighing 2 cwt. 
1 qr. 22 lb., for £5 13s. 9d. per bag. What was the weight of the 
whole, and how much did I pay for it? 

26. How much will 19 pieces of cloth cost, at 19 cents per nail, 
if each piece contains 24 yd. 3 qr. 1 na.? 
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DIVISION. <Hi 
52« Definitions and Explanations. 

(a.) Division is a process by which we ascertain how many 
times one given number is contained in another( or by which we 
ascertain what number is contained a given number of times in 
another given number. 

Illustrations. — "24= how many times 3?" and, "How many apples 
at 3 cents each can be bought for 24 cents V* are questions illustrating the 
first part of the definition (for they require us to find how many times 
3 must be taken to equal 24); while "What is one-third of 24?" and "If 3 
apples cost 24 cents, how many cents will 1 apple cost?" are questions 
illustrating the second part of the definition (for they require us to find what 
number must be taken 3 times to equal 24). Each question requires that 24 
should be divided by 3. 

(b.) The number to be divided is called the Dividend; tho 
number by which we divide is called the Divisor ; and the result 
is called the Quotient. 

(c.) The Remainder, if there be one, will always be of the 
same denomination as the dividend. 
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NoTB. — Diviuon is the reverse of Multiplication; for in MalUpUeation 
ihe faotora are given and the product is required; while in Division the 
product and one factor are given, and the other factor is required. The 
dividend corresponds to the producty and the divisor and quotient to the 
&ctors. 

(d.) We begin the division with the left-band or highest deno- 
mination of the dividend. We first find how Mny times the 
divisor is contained in the smallest part of the dividend which 
will contain it, writing the result as the first figure of the quotient. 
We then reduce the remainder, if there be one, to the next lower 
denomination, and add to it the next figure of the dividend. We 
find how many times the divisor is contained in this sum, writing 
the quotient, and reducing the remainder as before, and so proceed 
till the division is completed. 

^>l$4767 = how many times $6 ? 



SoLUWoir. — $4767 contains $6 as muiy times as 6)4767 3 

4767 contains 6. __— 

We divide thus: 6 is contained in 47 hundreds, 7 
hundreds times, with 5 hundreds remainder (for 7 hundreds times 6 » 42 
hundreds, and 5 hundreds added are 47 hundreds). Writing 7 as the hun- 
dreds £gure of the quotient, we reduce the 5 hundreds to tens, thus : 

5 hundreds » 50 tens, and 6 tens added are 56 tens. 6 is contained in 
56 tens 9 tens times, with 2 tens remaindefr (for 9 tens times 6 are 54 tens, 
and 2 tens added are 56 tens). Writing 9 as the tens figure of the quotient 
w§ reduce the 2 tens to units, thus : 

2 tens = 20 unite, and 7 units are 27 units. 6 is contained in 27 units 4 
onits times, with 3 units remainder (for 4 units times 6 are 24 units, and 3 
units added are 27 units). We write 4 as the units figure of the quotient. 
Hence the quotient is 794, and the remainder is 3. 

Note. — The quotient really represents 794 times $6, or 794 units each 
equal to $6 ; and the remainder, 8, represents $3, and is an undivided part 
of the dividend. 

8. What is i of $4767? 

SoLTTTioiv. — ^ of $4767 may be found by dividing 4767 by 6, as in the 
example last explained. The quotient is 794, and the remainder is 3 ; thus 
showing that | of $4767 is $794, with a remainder of $3. 

(e.) Methods of Proof . — 1st. Multiply the quotient by the 
divisor, and to the product add the remainder. The result should 
equal the dividend. 
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2d. Sabtract the remainder from the diyidend, and divide the 
difference thus found by the quotient. The result should equal 
the divisor. 

(£) The remainder may be made a part of the quotient, by 
writing it over the divisor so as to form a fracium. 

' Illustration^— In the first of the above quesUons, the quotient wonld 
beoome 794^ t.7 794J times $6; while in the seoond it woold become 
$7943. 

(g.) Whenever there is a remainder, the quotient may be car- 
tied oat to Decimal Fractions, by reducing the remainder to tenths, 
then to hundredthsidtc. dividing at each step as already explained. 

Illttstratioii. — In the above example, rednein j^ the 3 nnits remainder 
to tenths, gives 3 nnits » 30 tenth?, and 6 is contained in 30 tenths 5 tenths 
times. The quotient now talces the form 794.5, instead of 794}. 



53« Examples and Practical Problems. 



1. 795 

2. 680 
8. 258 
4. 804 
6. 8397 

6. 39.76 

7. 42.90 

8. 8.642 

9. .3579 

10. 67.32 

11. 2008 

12. 7957 
18. 90.09 

14. 1.705 

15. 5723 



5. 
7. 
4. 
3. 
6. 
4. 
5. 
8. 
9. 
3. 
6. 
9. 
8. 
7. 
•T-4. 



18. i of 479. 

17. J of 586. 

18. J of 604. 

19. ^ of 925. 

20. i of 3867. 

21. i of 3006. 

22. ^ of 6488. 

23. 4 of 32.58 

24. I of 5894. 
26. J of 30.69 

26. i »f 467.3 

27. \ of 2589. 

28. { of 30.11 

29. \ of 4204. 
80. ^ of 9709. 



81. How many barrels of flour at $8^.per barrel can be bought 
for $3576 ? 

RaASOHiHG Process. — If 1 barrel can be bought for $8, as many barrels 
«an be bought for $3570 as there are times $8 in $3670, which may be 
found by dividing 3570 by 8. 
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82. When 1 barrel of apples can be bought for |?, how many 
barrels can be bought for $578 ? 

>^ 83. How many days will it take a man who earns $3 per day, 
to earn $198 ? 

84. How many hours will it take a man who travels at the rate 
of 4 miles per hour, to travel 133 miles T 

85. Joseph can learn 5 pngcs of history per day. How many 
days will it take him to learn 276 pages ? 

86. Edward sells 168 marbles at the rate of 7 marbles for 1 
cent. How much does he^ receive for them? 

87. When rice was worth 6 cents per pound, a person bought 
enough to come to 5783 cents. How many pounds did he buy ? 

88. If a man advances 3 feet at a step, how many steps must he 
take to advance 1785 feet? 

89. A man drew from a bank $9474 in three-dollar bills. How 
many bills did he receive ? 

40. How many five-dollar bills will it take to pay a debt of 
$3675 ? 

41. Among how many men can $5698 be divided, if each man 
receives $11 ? 

42. How many bottles, each holding 3 pints, can be filled from 
8T53 pints of cider? 

48. 5433 pints equal how many bushels, pecks, quarts, and 
pints? , * . : 

Solution. — Since 2 pints equal 1 quarts 643S wbittew work. 

pints must equal as many quarts as there are 2)5433 nt 1 pt. 

times 2 in 5433, which are 2716 Umes, with 1 — _ 

remainder. Hence 5433 pt - 2716 qt. 1 pt 8 )2716. qt — 4 qt , 

Since 8 quarts equal 1 peok, 2716 quarts must 4)389 pk. — 8 pk» 
equal as many pecks as there are times 8 in 2716> 
which are, etc 

Therefore, 5433 pints — 84 bu. 3 pk. 4 qt 1 pt 



84 bn. 



NoTB. — The reduction of numbers fVom a lower denomination to a higher 
is called Reduction Ascending. The last example and the seven yrhkik 
follow ore illustrations of it. 



'^ '.'-^ 
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. 44. 5975 nails equal how many yards, qnarters, and nails ? 
45. 96459 equal how many lb, ^^ etc.? 

^ 46. 3794 farthings equal how many pounds, shillings, pence, 

and farthings? 

« 

4ar. 1247 furlongs equal how many leagues, miles, and furlongs? 

48. 5786 gills equal how many gallons, quarts, etc.? 

49. 587 days equal how many months, weeks, and days, allow- 
ing 4 weeks to a month ? 

^^JO, 645 inches equal how many yards; feet, and inches ? 

51. If 7 acres cost $5943, how much will 1 acre cost? 

RsABONiNe Process. — If 7 acres cost $5943, 1 acre will cost ^ of $5943, 
which, by dividiog 5943 by 7, is foond to be $849. 

58. K 9 barrels of flour weigh 1764 pounds^ how much does 1 
barrel weigh ? 

58. Joseph can buy 588 marbles for 8 dimes. How many can 
he buy for 1 dime ? 

54. A man who owned 7359 square feet of land, divided it into 
9 equal house-lots. How many square feet were ^ere in each lot? 

55. Arthur's travelling expenses during a journey of 8 days were 
$67.52. What were his average expenses per day? 

56. In how many days can 11 men do a piece of work which 1 
man can do in 137 days ? 

57. If 1 man can do a piece of work in 584 days, in how many 
days can 6 men do it? 

58. How much will a peck of wheat cost at the rate of $1,876 
per bushel? 

59. If 2 bu. 1 pk. or 9 pk. of cranberries c(^$10.71, how much 
will 1 peck cost? j/ 

60. If it takes a man 7231 seconds to walk 2 leagues and 1 
mile, how many seconds will it take him to walk 1 mile? 

61. How many bottles of ink at $.06 per bottle can be bought 
for $57? ^ 






A 
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SoLunov. — If one bottle of ink can be bovglit for 6 eeniM, as many bot- 
tles can be bought for t57, or 5700 cents, as there are times 6 in 5700, 
which (found by division) is 950 times. Hence, 950 bottles of ink can be 
bought. 

NoTB. — In solving problems like these, both divisor and dividend should 
be reduced to the lowest denominadon mentioned in either. In the above 
example, both were reduced to cents. 

62. How many sheets of drawing paper, at (.08 per sheet, oan 
be bought for $9.76 7 

68. How m&ny poands of soap, at $.09 per poand, oan be bought 
for $65.97 ? 

64. How many pounds of sugar, at $.08 per pound, can be bought 
for $114? 

many^quills, at $.006 each, can be bought for $75 ? 

66. How many steel pens, costing $.008 each, can be bought for 
$147 ? 



54* Division by Factors. 

(a.) When the divisor is the product of factors, we may find the 
required quotient by dividing by the factors 6f the dirisor. 

1. What is the quotient of 1752 -i- 24 ? 

Solution.— Since 24 » 8 X 8» 8)1752 

we may find the required quotient g— ^ quotient by 8. 
by first dividing by 8 and then 

\fj %. 78 » quotient by 8 X 8, or 24. 

Dividing by 8 gives 219 for a quotient, t. e. 219 eights. Dividing this by 
3 gives 73 for a quotient t. e. 73 units each equal to 3 eights or ta 24. 

(b.) In the same way perform the following : 

2. 8528 -^ 16? 6. 56592 ~ 27? 

8. 3456 -M8 ? 7. 30156 -t- 28 ? 

4. 14352 -^ 48? 8.25785-^-45? 

6. 47328 -7-32? 9. 79344 -i- 72? 
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10. What is the quotient of 7391 -7-42? 

2)7391 — 1 Solution. — Sinoe 42 — 2 X 3 X 7, we may find the 

oTITr A required quotient by dividing by 2, then by 3, and then 

3)3695 — 2 * ^ 

7)1231 — 6 Biyiding by 2 gives 3695 for a quotient and 1 for a 

""717 remainder, «. «. 3695 twos and 1 unit remuning. 

Dividing 3695 by 3 gives 1231 for a quotient, and 2 
for a remainder, i. e. 1231 units each equal to 3 times 2 or to 6, and 2 twos 
remaining. 

Dividing 1231 by 7 gives 175 for a quotient and 6 for a remainder, «'. «. 
175 units, each equal to 7 times 3 times 2, or to 42, and 6 sixts remaining. 

The quotient, then, is 175, and the remainder is 1 + 2 times 2-1-6 times 
8 times 2 « 41. 

(o.) From the above considerations, we infer that the true re- 
mainder, after any division by factors, may be found by multiply- 
ing the remainder of each division after the first by the divisors 
of all the preceding divisions, and then adding those products to 
the first remainder. 

(d.) Find the quotient and remsunder in the following exam- 
ples: 

11. 5855 -^ 36? IC. 2987 -^ 51 ? 

12. 8794 -T- 28 ? 17. 5321 .^ 16 ? 
18. 3795 -^42? 18. 6743 -^ 25 ? 

14. 2767 -T- 14? 19. 6425 -r- 36 ? 

15. 3859 -r 81 ? 20. 3891 -r- ^ ? 

(e.) One of the most convenient applications of the division by 
factors is made when the divisor contains 10, 100, 1000, or some 
higher power of 10, as a foctor. 

2L What is the quotient of 4573 -^ 800 ? 

Solution. — Since 800 -■ 8 X 100, we may find the required quotient by 
dividing by 100 and then by 8, t. e. by removing the point two places to the 
left (see 17) and dividing by 8. 

Removing the point gives 45 for a quotient and 73 for a remainder. 
Dividing 45 by 8 gives 5 for a quotient and 5 for a remainder. The quo- 
tiept, then, is 5, and the remainder is 5 times 100 + 73, t. «. 500 + 73 »• 
673. 

(t) Perform the following examples : 



DIVISOR A 


LAUGE NUMBER. 


22. 5975. H 


- GOO? 


28. 31754 -! 


-2100? 


28. 3794 H 


-20? 


29. 168597 - 


rl200? 


24. 48697 - 


- 5000 ? 


80. 32754 - 


r-240? 


26. 32G97 H 


-50? 


81. 59867 - 


■-180? 


26. 67328 - 


r900? 


82. 37642 - 


r360? 


27. 69487 - 


rl400? 


88. 69483 - 


■-800? 



78 



(g.) Had we wished for the complete quotient in the 2l8t exam- 
ple, we Should have considered the first quotient to be 45.73, 
instead of 45 and 73 remainder. We should then have divided 
45.73 by 8, giving 5.71|, or 5.71625 for the full quotient. 

(h.) Find the complete quotient in each of the examples' 
under £ 



55« Divisor a Large Number. 

(a.) When the divisor is large, it is not always easy to deter- 
miue the true quotient figure directly. In such cases, the number 
expressed by one or two of the left-hand figures of the divisor,., 
may be selected as a sort of trial divisor ; but to test the cor. 
rectness of the quotient figure thus obtained, it will be necessary 
to find the product of the divisor by the quotient, and the remain- 
der after subtracting that product from the dividend. 

Note. — The product should be either equal to or less than the dividend, 
and the renudnder should be less than the divisor. 

1. What is the quotient of 537 -r 82 ? 

SoLDTiOH. — Writing the divisor on the left of the divi- 82)537(6 

dend, as opposite, we make 8 the trial divisor.* Since 8 is 492 

contained 6 times with a remainder in 53, we write 6 as the 

probable quotient figure. To see whether it be correct or ^^ 

not, we multiply the divisor by it The product is 492, which, being lest 
than the dividend, shows that the quotient figure is not too large. Sub- : 
trading 492 from 537 leaves a remainder of 45, which, being less than the 
divisor, shows that the quotient figure is not too smalL Being neither too 
large nor too small, it must be correct. Hence, the quotient is 6 and the 
remainder is 45, or the complete quotient is 6||. 

* For 82 is contained in 537 about the same number of times that 80 is, 
or that 8 is contained in 53. 
7 
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DIVISION. 




Perform the following 


examples 


• 
• 


2. 239 H 


-43? 




12. 3817 H 


-617? 


8. 627 H 


-81? 




18. 1358 H 


-421? 


4. 518 H 


r 64? ' 




14. 3157 H 


■-835? 


5. 697 -i 


-79? 




15. 3773 -i 


f-937? 


e. 416 H 


-68? 




18. 6179 - 


r875? 


7. 213 - 


r47? 




17. 3579 - 


r498? 


8. 438 - 


r-75? 


* 


18. 3163 - 


■-369? 


0. 216 H 


1-45? 




19. 43796 - 


r 8236 ? 


10. 715 - 


1-92? 




20. 25794 - 


r 7167 ? 


11. 317 - 


■-53? 




21. 36854 - 


r- 5947 ? 



N 
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(a.) When, in performing the division, we write only the divi- 
Bor, dividend, quotient, and final remainder, the process is called 
Short Division; but when, in addition to these, we write the 
products of the divisor by the successive figures of the quotient, 
and also the remainder of each subtraction, the process is called 
LoNa Division. 

Note. — Short Diyision was illustrated in the articles from 52 to 64, and 
Long Division was in part illastrated in 55. 

(b.) Long Division differs from Short Division in these respects, 
viz.: First. That having obtained a quotient figure, we multiply 
the divisor by it, writing the product under the part of the dividend 
considered. 

Second. That we subtract this product from the part of the 
dividend considered,, toriting the remainder. 

Third. That we fiorite the next figure of the dividend afler the 
remainder, to form the next partial dividend. 

(c.) The essential difference, then, is that in Long Division more 
of the work is written than in Short Division. 

What is the quotient of 31536 -:- 497 ? 

Solution. — 497 is so near 500, that we make 5 the 
trial divisor. Since 5 is contained 6 times in 31, we 
make 6 the first figure of the quotient, and infer that 
497 is contained 6 tens times in 3153 tens. Multiply, 
ing 497 by 6 tens gives 2982 tens, which, subtracted 
from 3153 tens, leaves 171 tens. 

171 tens = 1710 units, to which adding the 6 unit* 



497)31536(63 
2982 

1716 
1491 

225 
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^▼es 1716 units to be next divided. Since 5 is contained 3 times in 17) we 
make 3 the next figure of the quotient, and infer that 497 is contained 3 
units times in 1491 units. Multiplying 497 by 3 units gives 1491 units, 
which, subtracted from 1716 units leaves 225 units. 

This gives 63 for the quotient and 225 for the remainder, or 
for the complete quotient. 



325 



Note. — If it should be desirable to carry the 
quotient out in decimal fractions, we should reduce 
the 225 units to tenths thus : 

225 units » 2250 tenths to be divided. Since 
5 is contained 4 times in 22, we make 4 the next 
figure of the quotient, and infer that 497 is con- 
tained 4 tenths times in 2250 tenths. Multiply- 
ing 497 by 4 tenths gives 1988 /tenths, which, 
subtracted from 2250 tenths, leavas 262 tenths. 

262 tenths = 2260 hundredths, to be divided as 
before. 

In tho written work opposite, we have carried 
out the quotient to 4 places of decimal fractioni^ 
thus obtaining 63.4527 for the quotient, and 
.0081 for the remainder, or QZA52'!^J^ for th» 
complete quotient. ^ f 

■ ■ • >* " •* 



497)31536.(63.4627 
2982 



1716. 
1491 

225.0 
198 8 



26.20 
24 85 

1.350 
994 



.3560 
3479 

.0081 






Y 



57« Examples and Practical Problems. 



ti 



1. 2375 -r 52 ? 

2. 3796 -i- 43 ? 
8. 4986 -r- 72 ? 
4. 5389 -r 91 ? 
6. 2456 H-33? 

6. 4795 ~ 49 ? 

7. 1396 -T- 37 ? 

8. 4258 -f-46? 

9. 2397 H- 68 ? 

10. 675.4 -f- 83 ? 

11. 3586 -T- 412? 

12. 38.47 -r 212? 
18. 5978 -r- 613 ? 

14. 2974 -f- 391 ? 

15. .6137-7- 19G? 



16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 



87943 

.62379 

25978 

36594 

63974 

39547 

542.96 

'47698 

63897 

1.59468 

294875 

205879 

62574 

37.9856 

6257.94 



45? 
83? 
127? 
41? 
25? 
62? 
83? 
45? 
328? 
1274? 
3079? 
4983? 
99? 
-H 5387 ? 
8215 ^ 
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81. IIow many months will it take a man who earns $97 per 
month, to earn $2425 ? 

32. A drover received ^363 for cattle, at $29 per head. How 
many cattle did he sell ? 

33. How many suits of clothes, at $32 each, can be bought for 
$1024? 

84. If one acre will produce 19 bushels of wheat, how many 
acres will produce 1294 bushels ? 

85. A person bought 1224 yards of cloth, in pieces each con- 
taining 34 yards. How many pieces did he buy ? 

86. In how many hours will a cistern, capable of containing 
32571 gallons, be filled through a pipe which discharges 185 gal- 
lons per hour ? 

87. IIow many barrels, each containing 196 pounds, can be filled 
from 23741 pounds of flour ? 

88. 937467 drams equal how many T. cwt. qr. lb. oz. and dr. ? 

89. 623458 grains equal how many lb. oz. dwt. and gr.? 

40. 3517965 sq. in. equal how many sq. yd. sq. ft. and sq. in.? 

41. 527943 cu. in. equal how many cu. ft. and cu. in.? 

42. 379421 farthings equal how many £ s. d. and far. ? 

48. How many straw hats, at $.97 each, can be bought for 
$53.68 ? (See 68, note after 61st problem.) 

44. If one passenger can be carried on a railroad for $1.41, how 
many can be carried for $31.02 ? 

45. A man paid $28,625 for eggs, at $.125 per dozen. IIow 
many dozen did he buy ? 

48. How much,will one horse cost if 14 horses cost $2534, the 
hordes being of equal value ? 

47. A flour dealer exchanged 358 barrels of flour, worth $6.37 
per bbl., for flour worth $7.83 per bbl. IIow many barrels did he 
receive ? ♦ 

48. I gold my house for $2846, receiving in payment a lot of 
\ind containing 37 acres, and $1378 in cash. IIow much ought 

•le land to be worth per acre? 
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49. If 17 pounds of Young Hyson tea cost $10.20, how much 
will 83 pounds cost? 

50. I bought 38 cows at $22 each, and sold one of them for $35 
and another for $43. For how many dollars each must I sell the 
rest, to gain $196 by the transaction ? i 



SECTION XI. 

58# COMPOUND DIVISION. 

(a.) Compound Ditision is the division of Compound Numbers. 

(b.) It is performed in accordance with the principles illustrated 
in Simple Division. 

NoTB. — All questions in Compound Division arc included in the second 
part of the definition of Division in 52, a. 

1. What is i of £53 17s.? 

SoLUTioir. — I of £53 =» £6, with £5 remaining. £ s. d. far. 

Bat £5 » 5 times 20s. = 100s., to which adding the 8)53 17 

178. gives 1178. ^ of 137s. = 148., with 6s. remain- "^ ^ , ^ "Z 
ing. But 58. » 5 times 12d. = 60d., and ^ of 60d. 

» 7d., with 4d. remaining. But 4d. » 16 far., and ^ of 16 far. = 2 far. 
Hence, | of £53 178. » £6 148. 7d. 2 far. 

2. What is 4 of 34 rd. 4 yd. 2 ft. 8 in.? 

Solution. — ^ of .?4 rd. — 3 rd., with 7 rd. remain- rd. yd. ft. in. 

ing. But 7 rd. = 7 times 5X yd. -= *38J yd. = 38 9)34 4 2 8 

yd. 1 ft. 6 in., to which adding the 4 yd. 2 ft. 8 in. "7 T'^o 6* 

gives 42 yd. 3 ft. 14 in. 4 of 42 yd. =» 4 yd., with ^ 

6 yd. remaining. But 6 yd. = 6 times 3 ft. = 18 ft., to which adding the 
3 ft gives 21 ft 4 of 21 ft = 2 ft, with 3 ft remaining. But 3 a =- 36 
in., to which adding the 14 in. gives 50 in. 4 ^^ ^^ 1°* — ^ i^-f ^i^h 5 in. 
remainder, or 55 in. 

Hence, J of 34 rd. 4 yd?2 ft. 8 in. = 3 rd. 4 yd. 2 ft. 55 in. 



* For 7 times 5 yd. = 35 yd., and 7 times J yd. = ^ y^' "^ ^| y^'» which, 
added to 35 yd., gives 884 yd. 

7* 
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8. What is 4 of ^16 17s. 5d. 1 far. ? 

4. What is J of 14 T. 5 cwt 2 qr. 20 lb. 6 oz. 11 dr.? 

5. What is J of 61 T. 3 qr. 9 oz. ? 

e. What is i of 64 lb. 11 oz. 15 dwt. 21 gr. ? 

7. What id i of 5Ib 8g 63 29 17 gr. ? 

8. What is ^ Of 437 bu. 3 pk. 6 qt 1 pt.? 
0. What is tV of 63 bu. 1 pk. 1 pt. ? 

10. What is i of 33 gal. 2 qt. 1 pt. 3 gi. ? 

11. What is i of 94 yd. 3 qr. 3 na. ? 

12. What is i of 83 yd. 1 qr. 3 na. ? 

18. What is ^ of 33 rd. 1 yd. 2 ft. 2 in. ? 

14. What is i of 49 rd. 5 yd. 2 ft. 11 in. ? 

15. What is J of 17 A. 1 R. 28 rd.? 

16. What is ^ of 17 sq. rd. 8 sq. yd. 137 sq. in. ? 

17. What is ^^ of 49 C. 3 cd. ft. 15 cu. ft. 813 cu. in.? 

18. What is i of 213 C. 5 cd. ft. 13 cu. ft. 1315 cu. in. t 

19. What is fy of 75 wk. 3 da. 27 min. 18 sec. ? 

20. What is i of £48 lid. ? 

21. What is ^^f £S7 138. 5 d. 2 far.? 

22. What is J of 1 T. 1 cwt. 1 qr. 1 lb. ? 
28. What is ^V of 27 T. ? 

24. What is ^ of 12Ib 7^ ? 

25. What is ^ of 38 m. 7 fur. 20 rd. 1 in. ? 

26. What is jV of 8 m.? 

27. What is tV of 1 C. 4 cd. ft. ? 

28. What is ^ of 48 rd. 3 yd. 7 in. ? 

29. What is ,V of 11 A. 1 R. 29 sq. rd. ll-sq. in.? 

30. What is ^V of 39 m. ? 
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59« Practical and Miscellaneous Problems. 

1. If 8 acres of land cost £187 148. 6d. 1 far., how much will 
1 acre cost ? 

2. If 7 equal casks of wine contain 459 gal. 1 qt. 1 pt. 3 gi., 
how much does each cask contain ? 

3. I divided 10 A. 1 R. 13 sq. rd. 25 sq. yd. 7 sq. ft. 125 sq. in. 
of land into 11 equal lots, how much will each lot contain ? 

4. A railroad 43 m. 5 fur. 23 rd. long, was divided into 4 equal 
sections. How long was each section ? 

5. 11 equal bars of silver weighed 31 lb. 5 oz. IG dwt. 15 gr. 
What was the weight of each bar ? 

6. When 8 cwt. 2 qr. 20 lb. 14 oz. of iron can be bouglit fi>r 
$9, how much can be bought for $1 ? 

7. If 8 barrels of apples contain 22 bu. 3 pk., how much dues 
1 barrel contain ? 

8. A corn dealer bought 47 bu. 3 pk. 5 qt. of corn at one time, 
85 bu. 2 pk. 6 qt. at another, and 65 bu. 1 pk. 7 qt. at another. 
He sold it in 4 equal lots. How much was there in each lot? 

9. A man bought 7 stacks of hay, each contaimng 5 T. 17 cwt. 
3 qr. 19 lb. He carried the hay to market in 21 equal loads. 
What was the weight of each load? 

10. An apothecary mixed together lib 5^ 7^ 29 15 gr. of ono 
drug; 21t) 11| 5^ IQ 18 gr. of another; lib 55 of another; and 
75 ^3 19 17 gr. of another. He then divided the whole into 20 
equal portions. What was the weight of each portion ? 

11. A goldsmith who had 19 oz. 13 dwt. 15 gr. of gold dust, 
bought 5 lots, each weighing 13 oz. 9 dwt. 17 gr. lie afterwards 
sold 1 lb. 3 oz. 5 gr. of it, and made the rest into 3 equal bars. 
What was the weight of each bar ? 

12. I gave 37 yards of cloth, at $4 per yard, for apples at $3 per 
j^arrel. How many barrels of apples did I obtain ? 
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13. A man's annual income was $1500. His house rent was 
$275 per year ; his family expenses were 3 times as much as his 
house rent, lacking $42.70 ; and his travelling and miscellaneous 
expenses were $83.25 less than ^ of his family expenses. How 
much could he save per year ? 

14. A drover bought 27 head of cattle, at $38.25 per head. It 
cost him $25.38 to drive them to market, and he sold them at 
$42.35 per head. What did he gain on them ? 

15. I bought 17 cases of shoes, each case containing 50 pairs, at 
$1.97 per pair. It cost me 75 cents per casc^^to have them carried 
to my store, and I sold them for $2.31 per pair. What did I gain 
on them? 

16. If a man's income is $365 per year, and he spends $289.75 
per year, how much will he save in 9 years ? 

17. I bought 127 acres of land at $19.50 per acre, and sold it at 
$27.25 per acre. How much did I gain ? 

18. A mechanic finds that on the average he earns $1,875 per 
day, and works 22 days per month. Now if his necessary ex- 
penses are $28.25 per month, how many years and months will it 
take him to lay up $1000 ? 

19. A man who had $2625 bought 123 barrels of flour at $7 per 
barrel, and invested the rest of his money in flour at $6 per barrel. 
How many barrels were there in the last lot ? 

20. If 9 pieces of cloth cost ^15 178. lOd. 3 far. per piece, and 
sell for J&19 4s. 3d. per piece, what is the gain ? 

21. How many horse-shoes each weighing 12 oz. 5 dr. can be 
made from 9 bars of iron each weighing 19 lb. 8 oz. ? (See note 
following the 61st problem in 58.) 

22. How many steps must a boy take in going to and returning 
from school, provided that he lives 2345 yards from the school- 
house, and that his steps are 2 it, 6 in. in length ? 

.23. An Englishman gave £148 17s. 6d. for tea at 2s. 6d. per 
pound, and sold it for 3s. per pound. Whc^t 4id he gain on itt 
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24. A farmer bought 37 lb. of sugar at $.09 per pound ; 14 lb. 
of coffee at $.17 per pound ; 3 lb. of tea at $.45 per pound ; 3 yd. 
of cloth at $2.63 per yard ; a hat for $3.75 ; and a coat for $9.37 ; 
giving in payment 29 lb. of butter at $.19 per pound, and the 
rest in money. How much money did he pay ? 

26. How much will a pile of wood 84 ft. long, 8 ft. high, and 
4 ft. wide, cost at $3.67 per cord ? 

26. How much will a lot of land, 80 rods long and 72 rods wide, 
cost at $87.30 per acre ? 

27. My garden is 229 fb. long and 137 ft. wide. Within the 
garden, but next to the outer edge, and extending completely 
around it, I have made a gravel-walk 3 ft. wide. How many 
square feet does the walk contain ? 

Note. — In solving snob problems as the above, the pupil should draw a 
figure or plan of the surface to be measured. 

28. A man who owns a garden 128 ft. long and 116 ft. wide, 
lays out a flower-bed 2 ft. wide, next the outer edge, and extend- 
ing completely around it. How many square feet does the bed 
contain ? 

29. How many square feet are there in the four walls of a room 
16 ft. long, 14 ft. wide, and 9 ft high ? 

80. How many square feet are there in the top and walls of a 
hall 37 ft. long, 34 ft. wide, and 13 ft. high ? 

81. My orchard is 24 rods long and contains 3 acres. How 
wide is it? How much will it cost to build a fence round it at 
$1.75 per rod ? 

82. George has $157, William has $19 more than twice as much 
as George, Joseph has $69 more than George and William toge- 
ther, and Robert has $25 less than i^.as much as Joseph. How 
many dollars has each of the boys ? 

83. A man who had 325 gal. 2 qt. 1 pt. of wine, sold 239 giiL 3 
qt. 1 pt. at 25 cents per pint, and put the rest into bottles, each 
holding 1 pt. 3 gi. How many pints did he sell? How much did 
ho receive fi>r what he sold ? How nmnv bottleH did he fill ? 
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SECTION XII. 

CONTRACTIONS AND ABBREVIATED 

PROCESSES. 

60« To multiply by two or more Figures at one Operation. 

(a.) We may multiply by two or more figures at one operation, 
by observing that the lowest denomination of the product will be 
found by multiplying the lowest denomination of the multiplicand 
by the lowest denomination of the multiplier; that the next deno- 
mination of the product will be found by multiplying the second 
of t6e multiplicand by the first of the multiplier, and the first of 
the multiplicand by the second of the multiplier, etc. 

1. What is the product of 2476 X 48 ? 

Prbliuinart Explanation. — We shall obtain the units of the product 
by multiplying 6 units by 6 units. We shall obtain the tens of the product 
by multiplying 7 tens by 8 units, and 6 units by 4 tens. We shall obtain 
the hundreds of thi9 product by multiplying 4 hundreds by 8 units, and 7 
tens by 4 tens. We shall obtain the other denominations in a similar man- 
ner. Hence the following solution. 

2476 Solution. — 8 times 6 units are 48 units. 8 times 7 tens 

4g are 56 tens, and 4 tens (from the last product) are 60 tens, 

■ and 4 tens times 6 units or 24 tens are 84 tens : 8 times 4 

hundreds are 32 hundreds, and 8 hundreds (from the last 

product) are 40 hundreds, and 4 tens times 7 tens or 28 hundreds are 68 

hupdreds. 8 times 2 thousands, eto. 

Perform the following : 

2. 3256 X 23. 6. 93648 x 81. 

8. 9742 X 64. 7. 73274 x 123. 

4. 1649 X 17. 8. 69927 X 111. 

6. 8264 X 19. 9. 86975 x 426. 
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61* To multiply by 99, 999, etc. 

(a.) Since 99 = 100 — 1, 999 = 1000 — 1, etc. it follows that 
99 times a number must equal 100 times the number, minus the 
number. 999 times a number must equal 1000 times the number, 
minus the number. 98 times a number most equal 100 times the 
number, minus twice the number, etc. 

1. What is the product of 67248 X 99 ? 



Solution. — Since 99 « 100 — 1, tho required 6724800 

produot must equal 100 times 67248, minas 67248 

67248; which gives the written work in the 
margin. 

(b.) Find the following products : 



6657552 = Product. 



9. 8496 X 999. 5. 6251 x 98. 

8. 34268 X 9999. 6. 84649 x 997. 

4. 4876 X 99. 7. 846723 X 999999, 



62« To Multiply by any convenient Fractional Fart of 100, 

1000, etc. 

(a.) It is obvious that the product of a number multiplied by 
1, ^, or \ of 10, must be ^, ^, or | of 10 times the number. The 
product of a number multiplied by i, i, or i of 100, must be ^, 
it or \ of 100 times the number ; and so of any fractional part of 
10, 100, 1000, 10000, etc. 

1. What is the product of 9473 x 166f ? 

SoLnnoir. — Since 166 J » ^ of 1000, the reqaired product most equal j 
of 1000 times 9473, or ^ of 9473000, which is 1578833|. 

(b.) Find the following products: 

2. 6438 X 12f 5. 4839 X 33^. 

8. 8651 X 25. 6. 5479 X 16f. 

4. 7327 X 125. 7. 8625 X Uf 
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63« One Part of the Multiplier a Factor of Another. 

8693 1. What is the product of 8693 x 328 ? 

328 

Solution. — 328 =» 32 teas + 8 units, and 32 tens = 4 tens 
times 8. Hence, to find the required product, we first mul- 
tiply by 8, then multiply that product by 4 tens, and add the 



69544 
278176 



2851304 two results together. 

2. What is the product of 864727 X 25175 ? 

864727 SoLUTioif.— 25175 « 25000 + 175, and 175 is 7 times 

^^^ 25. H6nce, to find the required product, we first mul- 

21618175000 tiply by 25, writing the product as thousands, and then 

151327225 multiply this product by 7, writing the result as unit8» 

21769502225 '"^^ '^^ ^^® ^^^ results together. 

(c.) What is the product of — 

8. 9783 X 427 ? 7. 54533 x 96486 ? 

4. 6324 X 186? 8. 37496 X 927? 

6. 23463 X 2512i? ' 9. 47938 X 19899? 

6. 63728 X 3612 ? 10. 27645 X 54279 ? 

64« Abbreviated Method for Long Division. 

(a.) The labor of writing the successive products in Long Divi- 
sion may be avoided by subtracting each product when we 
obtain it. 

1. What is the quotient of 54786 -r 217 ? 

SaLUTiON. — 217 is contained in 547 twice. 2 times 

217)54786(252^ff 7 are 14, which taken from 17 leaves 3. 2 times 1 

2138 Bre 2 and 1 are 3, which taken from 4 leaves 1. 2 

•— ^ times 2 are 4, which taken from 5 leaves 1. The first 

remainder is therefore 113, to which annexing the 8 
102 » Rem. gives 1138 as the number to be divided. 217 is con- 
tained in 1138 5 times. 5 times 7 are 35, which 
taken from 38 leaves 3. 5 times 1 are 5, and 3 are 8, which taken from 18 
leaves 5, etc. 

(b.) Find the following quotients : 

2. 96348 H- 27. 5. 468251 -t- 196. 

8. 26953 -7- 98. 6. 833443 -r- 783. 

4. 825649 ~ 73. T. 295654 -r 813. 



BILLS AND ACCOUNTS. 85 

05« To Divide by any convenient Fractional Part of 10, 

100, 1000, etc. 

(a.) Since 100 = 4 times 25, ox 8 times 12}, it followe that the 
qootient of a number divided by 25 must be 4 times the quotient 
of the same number djivided by 100 ; the quotient of a number 
divided by 12j^ must be 8 times the quotient of the same number 
divided by 100. A similar thing will be true of any other frac* 
tional part of 10, 100, 1000, etc. 

1. What is the quotient of 397463 -^ 125 ? 

Solution. — Since 1000 => 8 times 125, the quotient of a number divided 
by 125 must be 8 times the quotient of the same number divided by 1000. 
But 397463 + 1000 » 397.463, and 8 Umes this result is 3179.704, which 
equals the quotient of 397463 -^ 125. 

Note. — The above form gives the complete quotient. The entire part of 
the quotient is found at the left of the decimal point : the remainder may 
be found by dividing the figures at the right of the decimal point by the 
number by which we multiplied the quotient of the division by 100 or 1000. 

Thus, in the above example, the entire part of the quotient is 3179, and 
the remainder is i of 704, or 88. 

(b.) Find the following quotients : 

2. 8374 -^ 125. 6. 94163 -f- 25. 

8. 2596 -7- 16f. 6. 825349 -r- 333^. 

4. 83742 -f- 250. 7. 64243 -r- 12^. 



SECTION XIII. 

BILLS AND ACCOUNTS. 

66. Bills. 

(a.) When one person sells merchandise to another, it is custom- 
ary for him to write out for the purchaser a statement of the 
articles sold, with their prices. Such a statement is called a Buju« 
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Note. — There are few persons, in any walk of life, who are not at tome 
time or other called on to pay a bill, or to make oat or receipt one. Indeed, 
the bill is the most common business paper. The student, then, will appre- 
ciate the importance of thoroughly mastering the following explanations. 

1. On the 10th day of July, 1857, J. G. Lester, of Providence, 
lold to F. L. Gay, for cash (t. e. for ready money), 16 pounds of 
sugar, at 14 cents per pound ; 3 pounds of tea at 68 cents per 
pound; and 1 barrel of flour for $9.50. Mr. Lester made the 
following bill: 

1. 

^6 ^ ^a^at § /A d. ^2SA 

3/l3^ea " 6B ^' 2.0A 

/ /// S^^ p£0 

//3.7B 

(b.) In considering the above bill, we observe — 1st, the Date, 
"Providence, July 10, 1857,'' which tells when and where the 
transactions took place. 

2d, the Heading, " F. L. Gay bought of J. G. Lester,'' which 
shows the names of the parties and the nature of the trans- 
action. 

3d, the Statement of the articles bought, with their prices and 
' Amount 
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4th, the Receipt, consisting of the Signature "J. G. Lester,'^ 
written after the words *' Received Payment/ 



9> 



Remarks. — 1* The date is sometimes placed at the bottom of the bilL 

2. The hieadiog "F, L. Gay to J. G. Letter, Dr" is mnoh used instead of 
the preceding, and means that F. L. tfay is Debtor to J. G. Lester, t. e. that 
he owte him for the articles mentioned in the bill. 

S. The words "Beteived Payment" would have no yalae unless Mr. 
Lester had written his name under them, or authorized some one to do it 
for him. 

4. If D. S. Stone had received the money for Mr. Lester, he would have 
receipted the hill by writing after the words *' Received Payment" some 
form similar to the following : 

" D. S. Stone for J. G. Lester," or 
"J. G. Lester by D. S. Stone." 

(o.) The following bills furnish further illustrations of this 
subject. Let the class find the amount of each. 



2. 
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8. 



%>^&i, Stances &ea^;eu 

^une 3. ^<n 3 yt/. ^zoeu/c^d (8). ^5.Sp 

/cJy 6. " 3 ^c/4 ^icwaU " ^.A5 

" B. " 3 /i^. J^ 'i^<, '' .p3 



/iJy SO. ^y ^cuiA. ^/S.OO 

S6a/ance aue ^. U, ^. ^ ^. 

Note. — The date of the last bill, July 24, 1857, shows when it was made 
oat. The dates at the left show when each transaction took place. The 
"CiiEPiT ExTRT," "July 20. By Cash $18.00," shows that on the 20th of 
July Mr. Peavey paid $18.00 towards the bill. Opposite the words 
"Balance due G. F. G. A Co." should be written the sum still due on tha 
bilL 

If Mr. Pearey should pay this balance Aug. Ist, the receipt would bo 
written thus : 

"Ang. ly 1857. Received Payment, 

" G. F. Gladding k Co." 

NoTB. — When the bill is receipted, Mr. Pearey should keep it as evidence 
that he has paid it in full. 

(e.) Make out bills for each of following transactions : 

4. Suppose that you are a grocer, and sell to some person in 

your neighborhood, for cash, 7 gallons of molasses at 39 cents per 

gallon ; 1 box soap containing 28 lb. at $.09 per lb. ; 1 cheese 

weighing 18 lb. at $.09 per lb.; and 31 lb. butter at 21 cents 

per lb. 
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5. Suppose that you are a fanner, and sell some person 67 bu. 
potatoes at $.40 per bu.; 49 bu. Indian corn at $.75 per bu. ; 27 
bu. rye at $1.50 per bu. ; 15 bu. wheat at $2.12 per bu. ; and 58 
bbl. apples at $1.87 per bbl. ; and in payment receive 3 cows at 
$24 each ; 1 plongh worth $15.75 ; and the balance in cash. 

6. Sell one of your companions the following articles for cash, 
and make out the bill : 

6 doz. Warren's Common-School Geography, at $11.25 per doz. 
6 doz. Warren's Physical Geography, at $11.75 per doz. 
9 doz. Golbum's First Book of Arithmetic, at $2.87 per doz. 
6 doz. Colbum's Common-School Arithmetic, at $5.50 per doz. 
6 doz. Colburn's Arithmetic and Applications, at $9 per doz. 

8 doz. Leach's Complete Speller, at $2.40 per doz. 

9 doz. Greene's Introduction to English Grammar, at $2.88 per 
doz. 

4 doz. Greene's Analysis, at $5.25 per doz. 

3 copies Webster's Quarto Dictionary, at $5.50 each. 

5 copies Brando's Encyclopedia, at $3.87 per copy, and 1 set, 14 
volumes, American Encyclopedia, at $2.12 per volume. 



67« Acconnts. 

Note. — Every careful man, whether he does much or little basinesfl, will 
keep a record of his basiness transactions. The necessity of doing this in 
a convenient and systematic manner, gives rise to tibe science and art of 
Accounts, or of Book-keeping — the essential principles of which ought 
to be so far familiar to all, as to enable them to keep at least some simple 
form of accounts. We have, therefore, arranged the following described 
transactions so that, while they furnish problems requiring a practical 
application of arithmetical principles, they will serve to illustrate a form 
of book-keeping adapted to that large class of farmers and mechanics who 
do but little business except for cash, and hence have few entries to make. 
Each pupil should suppose that his own transactions are here described, and 
that he wishes to determine the exact state of his affairs Oct 1, 1857, and 
to ascertain whether he has gained or lost money during the preceding 
month. His work should be written out with care and system, whether he 
adopts the forms of the accountant, or regards the problems merely as 
ariUimetical. Should the teacher prefer the latter, the explanations prece- 
ding the problems may be omitted. 
8* 
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(a.) Accounts arc written statementu of bosiness transactions, 
BO arranged as to show at any time the exact state of our affairs 
with each individual with whom we have dealings. 

(b.) Book-Keepino is the science of accounts. 

(c.) Every statement of a transaction written in an account- 
book is called an Entrt. 

(d.) We DEBIT or charge a man with what he owes us or receives 
from us on account 

(e.) We credit a man with what we owe him or receive from 
him on account 

(£) We may keep an account with articles of property, as though 
they were individuals, by charging them with what they cost us, 
^nd crediting them with what they bring us in. The most im- 
portant of this class of accounts is the Gash Account, which 
should be kept by every one. 

(g.) In keeping a cash account, CASH is regarded as an indivi- 
dual whom we charge with the money in our possession when we 
open the account, and with all which we afterwards receive, and 
whom we credit with all the money we pay out. 

Illustration. — If I hare $100, and afterwards receive $50, and pay out 
$40, 1 should debit Cash for $100 and for $50, and credit Cash for $40. 
The difference, $110, between the sums of the debit and credit entries, 
shows the amount of money I have on hand. 

(h.) In the simplest form of accounts, but one book is used. 
Two pages, facing each other, are given to each account — the left- 
hand page being devoted to the debit entries, and the right-hand 
page to the credit entries. The pages are ruled, and the entries 
written as illustrated on pages 96 and 97, which contain George 
Brown's account, and a part of Cash Account. 

KoTB. — The lines at the foot of Cash Account, and the entries **'By Cash 
to Balance" and "To Balance from old acc't," are designed merely to show 
how the account should be closed. (See pages 96 and 97.) 

1. On the first of September, 1857, you take an inventory, t. e, 

a careful account of all your property, and find that you have the 

following: Cash, $150; 50 bu. potatoes, valued nt CO cents per 

bu.; and 8 bbl. apples, valued at $2.25 per bbl. Nothing is due 

jroa and yon owe nothing. 
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NoTB. — This inventory should be entered on the first page of yonr 
Hecoant-book. It should be headed ** Inventory of the assets and liabilities 
of A. B. (inserting your own name), Sept 1, 1857." Then should be writ- 
ten, *'I owe Cash $50/' etc. 

You afterwards engage in the following transactions : 

2. Sept. 2. Sell George Brown 6 bu. potatoes at 65 cents per bu. ; 
and 1 bbl. apples for $2.37. 

KoTB. — When nothing is said of payment, the articles are supposed to be 
bought and sold on aooount 

SuooBSTioN.— The pupil may if he prefers it, substitute th« names of 
his companions instead of the names here given ; but care must be taken 
to make the same substitution for each name every time it occurs. 

8. Sept. 2. Sell Henry Gay 12 bu. potatoes at 63 cents per bu. ; 
and 5 bbl. apples at $2.37 per bbL 

4. Sept. 3. Buy of Henry Gay 6 lb. beef at 12 cents per lb. 

5. Sept. 4. Sell for cash 2 bbl. apples at $2.33 per bbl. 

6. Sept. 5. Buy of Edward Morris 1 pair of children's shoes for 
87 cents ; 1 pair of women's gaiter-boots for $1.75. 

7. Sept. 5. Buy of Smith & Jones 6 lb. brown sugar at 12 cents 
per lb.; 6 lb. white sugar at 14 cents per lb.; and i lb. Young 
Hyson tea at 64 cents per lb. 

8. Sept. 5. Charge Charles French for 3 days' labor at $1.62 per 
day. 

9. Sept. 5. Buy for cash 15 bbl. apples at $2.25 per bbl., and 
pay cash for incidental expenses, 50 cents. 

10. Sept 5. Buy of Henry Gay 9 lb. sausages at 13 cents 
per lb. 

11. Sept. 7. Charge Alfred Baker for 1 day's labor $1.75, and 
sell him 25 bu. potatoes at 65 cents per bu. 

12. Sept. 8. Edward Morris has mended your boots, for which 
he charges $1.00. 

13. Sept. 9. Charge Oliver Ellis for 2 days' labor at $1.75 per 
day, and buy of him 1 pair of pants for $5.25, and 1 vest for 
$3.37. 

14. Sept. 9. Hire a horse and carriage of Geor^ Bvx^tw^^-^^^ 
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16. Sept. 10. Buy for cash 5 tons of hay at $16.75 per ton. 

16. Sept. 10. Sell Edward Morris 2 bbl. apples at $2.35 per bbl., 
and 7 ba. potatoes at 60 cents per bu. 

17. Sept. 11. Buy of Charles French 30 bu. Dover potatoes at 
58 cents per bu.; 45 bu. Chenango potatoes at 56 cents per bu.; 
100 lb. butter at 19 cents per lb.; and 124 lb. cheese at 8 cents 
per lb.; paying $15 in cash.* 

18. Sept. 12. Buy of Henry Gay 7 lb. corned beef at 12 cents 
per pound. 

19. Sept. 12. Sell for cash 2 tons hay at $19.63 per ton ; receive 
cash for 3 days' labor at $1.75 per day; and sell for cash 25 bu. 
Dover potatoes at 60 cents per bu.; and 1 bbl. apples for $2.30. 

20. Sept. 12. Buy of Smith & Jones 4 lb. old Java coffee at 20 
cents per lb. ; 3 lb. bar soap at 8 cents per lb. ; 2 gal. molasses at 
63 cents per gallon ; and sell them 1 bbl. apples for $2.30 ; and 5 
bu. Dover potatoes at 60 cents per bu. 

* « 

8L Sept. 14. Charge Charles French with 2 days' labor at $1.75 
per day, and buy of him 3 tons of hay at $16.62 per ton. 

22. Sept. 14. Sell Henry Qay 27 lb. butter at 23 cents per lb., 
and 1 cheese weighing 26 lb. at 9 cents per lb. 

28. Sept. 15. Buy for cash 1 plough for 6.50, and 1 cultivator 
for $5.62. 

24. Sept. 15. Sell for cash 1 bbl. apples for $2.25. 

25. Sept 16. Charge Smith & Jones for 2 days' labor at $1.75 
per day ; and buy of them 3 qt. sperm oil at $1.56 per gal. ; and 
1 ham weighing 13 lb. at 15 cents per lb. 

26. Sept. 16. Buy of Edward Morris 1 harness for $33.75, and 
sell him 25 owt. of hay at 90 cents per cwt. 

27. Sept. 16. Sell for cash 53 lb. butter at 22 cents per lb., and 
40 lb. cheese at 9 cents per lb. 

28. Sept. 17. Sell your harness for cash, $35. 



* This requires an entry both in French's uMXHint and on eash aeoonni 
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29. Sept 18. Sell Edward Morris 10 bo. Chenango potatoes at 
58 cents per bu. 

80. Sept. 18. Charge Alfred Baker for 2 days' labor at $1.62 
per day, and sell him 2 tons 10 cwt. of hay at $18.50 per ton. 

31. Sept. 19. Sell Oliver Ellis 10 bu. Chenango potatoes at 54 
cents per bu. 

S2. Bay of Henry Gay 9 lb. mutton at 12 cents per lb., and 25 
lb. lard at 13 cents per lb. 

83. Sept. 21. Sell Charles French a plough for $8 and a culti- 
vator for $6.75. 

84. Sept. 21. Pay cash to Dr. Howe for services as physician, 
$1.50 ; and buy for cash 12 bu. peaches at $1 per bu. ; and 5 bu. 
pears at $1.25 per bu. 

35. Sept. 23. Sell Alfred Baker 3 pk. peaches at 33 cents per 
pk., and 2 pk. pears at 35 cents per pk. 

36. Sept. 23. Sell Oliver Ellis 3 pk. peaches at 33 cents per pk. ; 
2 pk. pears at 35 cents per pk. ; 8 lb. butter at 23 cents per lb. ; 
and 16 lb. cheese at 10 cents per lb. 

37. Sept 23. Sell Smith & Jones 2 bu. 3 pk. peaches at $1.20 
per bu. ; and 1 bu. 2 pk. pears at $1.40 per bu. 

38. Sept. 23. Receive cash for peaches and pears peddled out, 

$G.83. 

39. Sept. 24. Sell for cash 3 bu. 1 pk. peaches at $1.20 per ba., 
and pay cash for a dress-coat $20. 

40. Sept. 26. Buy of Smith & Jones 12 lb. rice at 7 cents per 
lb., and 12 lb. sugar at 13 cents per lb. 

41. Sept. 26. Receive cash for labor $3.15, and also $5 from 
George Brown on account. 

42. Sept. 28. Buy of Edward Morris 1 pair thick boots for 
yourself, $3, and 1 pair thick boots for your son, $2. 

43. Sept. 28. Buy of Henry Gay 5 lb. beef at 11 cents per lb., 
and 7 lb. sausages at 14 cents per lb. 
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44. Sept. 29. Pay Charles French cash on account $10, and 
charge him $10 for labor. 

45. Sept. 29. Sell George Brown 6 lb. batter at 23 cents per lb., 
and 16 lb. cheese at 10 cents per lb. 

46. Sept. 30. Settle Henry Gay's account, and also George 
Brown's, with cash. How much was paid in each case, and by 
whom ? 

Note. — The method of making these entries, and of drawing lines to 
show that the accoants are closed, may be seen in the specimen pages. 
Entries are also required in cash account 

47. Oct. 1. Find the answers to the following questions, in the 
case of each person with whom you haye an account : How much 
does he owe you ? How much do you owe him ? What is the balance, 
and in whoso favor? Close the account by passing balance to new 
account. 

Note. — The proper method of doing this is to find the diflference of the 
Debit and Credit Entries on each man's account This difference shows the 
balance which you owe each person, or the balance which he owes you. If 
you owe him, the proper entry will be on the Debit page : ** To Balance 
earried to new account" If he owes you, it will be on the Credit page : 
'* By Balance carried to new account" 

The sums of the debit and credit columns (which will now be equal) 
should be written in their appropriate places, and lines should be drawn as 
before explained. The new account should at once be opened by debiting 
or crediting the person for this balance. He should be debited when the 
balance is due you, and credited when it is due him. 

The new entry wUl always be on the page opposite to that on which the 
closing entry was made. This is illustrated in the specimen account on 
pages 96 and 97 of this book. 

48. How much cash has been in your possession during the past 
month? How much haye you paid otit? How much, then, ought 
now to be in your possession? Now close Cash Account by 
passing balance to new account. 

Note. — In real life, it would be necessary to count the cash you have on 
handy and see if it corresponds with the amount indicated by your cash 
account If it does, yon may know that your cash account has been kept 
correctly. If it does not, there has been an error, either in the cash account 
or in paying out or receiving money, or else you have in some way lost some 
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Persons doing much business balance tbeir eash account evory day, but 
those doing but little may not balance it more than once a week or month. 
The practice of balancing it frequently tends not only to cultivate careful 
habits of receiving and paying out money, but renders it more easy to detect 
any errors which may have been made. 

49. Fill the blanks in the following statements with the appro- 
priate figares, and then find the answers to the subsequent ques- 
tions. 

Oct. 1, 1857. On examining the property in your possession, you 
find that you have on hand — 

Cash (The amount may be found from Gash Accounl|. 

25 bu. Chenango Potatoes (^ $.56 $ 

8 bbl. Apples @ $2.25 $ 

36 lb. Cheese @ $.09 $ 

6 lb. Butter @ $.20 $ 

1 ton Hay @ $.90 per cwt $ 

By examining your accounts, you find that — 

Smith & Jones owe you $ 

Alfred Baker owes you $ 

Oliver Ellis owes you $ 

You owe Charles French $ 

You owe £dward Morris^ » . . . $ 

60. What is the value of all the property you have in year 
possession ? 

51. How much money is due yon in all ? 

52. What, then, is the total amonnt of your assets, t. e. of all 
the property in your possession, and of all the money due you T 

58. What is the amount of your liabilities, i, e, of all the debts 
which you owe ? 

54. How much were you really worth on the first of October, 
t. e, how much did your assets exceed your liabilities ? 

55. Have you, then, gained or lost money during the last month, 
and how much ? 
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68« Definitions and Explanations. 

(a.) A Factor of any given Aumber is such an entire number 
as taken an entire number of times will produce the given num- 
ber; or the Factors of a number are such entire numbers as 
multiplied together will produce it. 

Illustrations. — 6 and 2, 4 and 3, 12 and 1, or 3, 2, and 2, are factors 
of 12, because 12 = 6X2 = 4X3 = 12X1 = 3X2X2. 
Again : 2 is a factor of 2, 4, 6, 8, etc.; 3 is a factor of 8, 6, 9, etc. 

(b.) A Divisor of a number is any entire number which will 
exactly divide it. 

Illustrations. — 1, 2, 3, 4, 6, and 12, are divisors of 12, for each will 
divide it without a remainder. 

(o.) Every divisor of a number is also a factor of it, and every 
factor of a number is a divisor of it. 

(d.) A Multiple of a number is any number which contains it 
as a factor. 

Illustration. — 12 is a multiple of 1, 2, 3, 4, 6, and 12, because it eon- 
tains each of them as a factor. 

(e.) Every number is a divisor and a factor of all its multiples, 
and a multiple of all its factors and divisors. 

(f.) A Prime Number is one which has no factor except itself 
and unity. 

(g.) A Composite Number is one ii^hich has other factors besides 
itself and unity. 

Illustrations. — 1, 3, 5, 7, 11, etc. are prime numbers, and 4, 6, 8, 9, 10, 
etc. are composite. 
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(h.) Two numbers are prime to eacu other when they have no 
common factors. 

Illustrations. — 4 and 9 aro prime to each other; but 6 and 9 are not, 
becaase they have the common factor 3. 

(i.) A number is divided into factors when any factors which 
will produce it are found. 

Illustrations.— -12 = 2X2X3, -30 = 2X3X5. 

(j.) The product of a number taken any number of times as a 
factor is called a power of that number. 

Illustration. — 8, which is the product of 2 X 2 X 2, i. e. of 2 taken 3 
times as a factor, is the third power of 2. 

(k.) We may indicate the power of a number by writing a little 
figure called an exponent above it and a little to the right. 

Illustrations. — *<3»" is read 3 to the third potocr, and equals 3X3X3, 
or 27; "2*" is read 2 to the fifth ^oxoer, and equals 2X2X2X2X2. 

(1.) The second power of a number is sometimes called its 
square, and the third power its cube. 

Illustrations. — 8, or 2', is the cu6c of 2; 25, or 5', is the tqiiare of 5. 
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(a.) A number which is a factor of another number must also 
be a factor of any multiple of that other number. 

Illdstration. — 4 is a factor of 12, and hence of 24, 30, 48, or any other 
multiple of 12. 

(b.) If each of two numbers is divisible by a third number, 
both their sum and their difference must be divisible by that third 
number. 

Illustration. — Both 12 and 30 are divisible by 6. Hence, their sum, 
42, and their difference, 18, are also divisible by 6. 

(c.) If one of two numbers is divisible by a third number, and 
the other is not, neither their sum nor their difference will be 
divisible by that third number. 

Illustration. — 12 is divisible by 4 and 21 is not; hence, neither their 
sura, 33, nor their difference, 9, is divisible by 4. 
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(d.) If neither of two numbers is divisible by a third, their sum 
and their difference may or may not be divisible by that third 
number. 

Illustrations. — Neither 10 nor 18 are divisible by 4; yet both their enm, 
28, and their difference, 8, are divisible by 4. 

Again: neither 11 nor 26 are divbible by 4; yet their sum, 36, is, and 
their difference, 14, is not divisible by 4. 

(e.) If a number is divisible by each of two numbers which are 
prime to each other, it must also be divisible by their product. 

Illustration. — A number which is divisible by 4 and 9, must be divi- 
sible by 36. 

(f.) If a number is divisible by each of two numbers which 
have a common factor, it may or may not be divisible by their 

product. 

Illustrations. — 80 is divisible by 4 and 10, and by their product, 40 ; 
140 is divisible by 4 and 10, but not by their product, 40. 

(g.) A number which is not. divisible by another will not be 
divisible by any multiple of that other number. 

Illustration. — A number which is not divisible by 2, is not divisible by 
4, 6, 8, 10, or any otber multiple of 2. 

(h.) A number which is divisible by any composite number, is 
also divisible by all the factors of that composite number. 

Illustration. — A number which is divisible by 36, is divisible by 2, 3, 4, 
6, 9, 12, and 18, the factors of 36. < 

m 

(1.) A number is divisible by 2 or 5, when its right-hand figure 
is thus divisible. 

Illustrations. — 470 is divisible by 2 and by 6, because the right-hand 
figure is zero ; 538 is divisible by 2 because 8 is. 

(j.) A number is divisible by 4, 20, 25, or 50, when the number 
expressed by its two right-hand figures is thus divisible. 

Illustration. — 1724 is divisible by 4 because 24 is; but is not divisible 
by 20, 25, or 50, because 24 is not. 

(k.) A number is divisible by 8, 40, 12$, 250, or 500, when the 
number expressed by its three right-hand figure9 is thus divisible. 

Illustration. — 54750 is divisible by 125 and 250 because 750 is; but is 
»>t divisible by 8, 40, or 500, because 750 iS not 
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(L) A number is divisible by 3 or by 9, when the sum of its 
digit figures is thus divisible. 

Illustrations. — The sum of the digit figures of 2674 is2 + 5 + 7 + 4=: 
18, which 18 divisible by 9 ; hence, 2574 is divisible by 9. The. sum of 
the digits of 8571 is 8 + 5 + 7 + 1 = 21, which is divisible by 3, but not 
by 9 ; hence, 8571 is divisible by 3, but not by 9. 

(m.) A number is divisible by 11 when the sums of its alter- 
nate digits are alike, or their difference is a multiple of 11. 

Illustrations. — In 857934, the sum of the first set of alternate digits 
is 4 + 9 + 6 = 18 ; the sum of the second set is 3 + 7 + 8 = 18. These 
sums being alike, the number is divisible by 11. In 8295716, the sum of 
the first set of alternate digits is 6 + 7 + 9 + 8 — 30; the sum of the second 
set is 1 + 5 + 2 = 8. Their difference, 30 — 8 = 22, being a multiple of 
11, the number is divisible by 11. In 716896, the sum of the first set of 
alternate digits is 6 + 8 + 1 = 15 j the sum of the second set is 9 + 6 + 7 
«=» 22. Their difference, 22 — 15 = 7, not being a multiple of 11, the num- 
ber is not divisible by 11. 



70« Exercises in Factoring Numbers. 

1. What are the prime factors of 72 ? 

Solution. — 72 = 8 X 9, which, since 8 = 2' and 9 =« 3', gives 72 « 2* 
X3^ 

Find the prime factors of the following numbers : 



2. 36. 


5. 63. 


8. 84. 


11. 99. 


8. 24. 


6. 27. 


9. 96. 


12. 54. 


4. 81. 


7. 48. 


10. 35. 


18. 30. 



14. What are the prime factors of 3564? 

Solution. — It is readUy seen that this number is divisible by 4, 9, and 
11, and hence (see 69, e) by their product, 396. Dividing by 396 gives 9 for 
a quotient. Hence 3664 = 4 X 9 X 11 X 9, or since 4 = 2', and 9 -= 3', 3564 
« 2^* X 3^ X 11 X 3^ = 2' X 3* X 11, 

16. What are the prime factors of 381191 ? 

Solution.— -We first observe that 381191 is not divisible by 2, 3, 5, or 11, 
I^Qd hence that it is not divisible by any multiple of these numbers, XK^ 
9* 
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have, then, to try other prime nnmhers, beginntDg, for cooTenience, with 
the smallest. By actaal trial, we find that 7 and 13 each l^ave a remainder 
after division ; but that 17 is contained in it 22423 times. We have now 
to find the factors of %2i2S, It can contain no factor less than 17, for the 
original number contained none. We therefore try 17, and find that it is 
contained 1319 times. We have, therefore, to find the factors of 1319. 
Beginning with 17, we try in succession the prime numbers 17, 19, 23, 29, 
31, and 37, each of which leaves a remainder. But dividing by 37 gives 35 
for the entire part of the quotient, which, being less than the divisor, 37, 
shows that 1319 is a prime number.* Hence, the prime factors required are 
17 X 17 X 1319 = 17* X 1319. 

Find the prime factors of — 



' ^6. 144. 


26. 512. 


86. 1001. 


46. 5308. 


17. 132. 


27. 732. 


87. 1728. 


47. 8145. 


18. 169. 


28. 527. 


88. 2156. 


48. 8283. 


19. 205. 


29. 931. 


89. 3125. 


49. 1972. 


20. 896. 


30. 621. 


40. 6157. 


50. 2512. 


21. 275. 


81. 507. 


4L 1431. 


51. 2021. 


22. 141. 


82. 625. 


42. 8375. 


52. 2737. 


28. 222. 


88. 659. 


48. 6561. 


58. 7056. 


24. 341. 


84. 841. 


44. 2310. 


54. 6075. 


25. 175. 


35. 793. 


\ 45. 4641. 


55. 4374. 




71 • Greatest 


Gominon Divisor. 





(a.) A Divisor of a number is any nnmber which will exactly 
divide it. 

(b.) A CoMHON Divisor of two or more numbers is i^ny number 
which is a divisor of each of them. 

(c.) The Greatest Common Divisor of two or more numbers is 
the largest number which is a divisor of each of them. 

* This conclusion depends on the fact that the larger the divisor is, the 
smaller will he the quotient. Hence, any number larger than 37 n?nst give 
a quotient less than that obtained by 37, t. €. less than 35, and as we have 
found that no number less than 37 is a factor of 1319, it follows that none 
greater than 37 can be. 
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(d.) From these definitions, and the principles previously illua- 
trated, it is obvious that — 

1st. A Divisor of a number is the product of prime factors found 
in that number. 

2d. A Common Divisor of two or more numbers is the product 
of prime factors which are common to all those numbers. 

3d. The Greatest Common Divisor of two or more numbers is 
the product of all the prime factors common to those numbers. 

(e.) To find the Greatest Common Divisor of two or more num- 
bers, we factor one of the numbers, and then see which of its 
prime factors, if any, are factors of all the other given numbers. 
The product of the prime factors thus found is the Common 
Divisor sought. 

1. What is the greatest common divisor of 36, 54, and 60 ? 

Solution. — 36 = 2^ X 3^ Of these factors, 54 contains only 2 and 3*$ 
and of these last, 60 contains only 2 and 3. Hence, the only common 
factor* are 2 and 3, and the greatest common divisor must be 2 X 3, or 6. 

2. What is the greatest common divisor of 46, 69, and 72 ? 

Solution. — 46 = 2 X 23. Bat 2 cannot be a factor of the common divi- 
sor, because it is not a factor of 69, and 23 cannot be, because it is not a 
factor of 72. Hence, the only factor common to all the numbers is 1, and 
1 is the greatest common divisor. \ 

8. What is the greatest common divisor of 378, 504, 567, and 
750? 

Solution. — 504 = 2' X 3* X 7. But 2 cannot be a factor of the greatest 
coQituon divisor, because it is not a factor of 567. Next considering 3' and 
7, vre find that they are factors of all the numbers. Hence, the greatest 
common divisor must be 3^ X 7, or 63. 

What is the greatest common divisor of — 

4. 12 and 18? 7. 30 and 42? 

5. 15 and 25 ? 8. 51 and 102 ? 

6. 24 and 36 ? 9. 28 and 42 ? 
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10. 132 and 144 ? 

11. 49' and 72? 

1 2. 35 and 70 ? 

13. 78 and 91? 

14. 36 and 72? 

15. 40 and 75? 
1 8. 84 and 97 ? 

17. 63 and 98? 

18. 12 and 25? 

19. 17 and 69? 

20. 150 and 210 ? 

21. 143 and 170? 



22. 462 and 693 ? 

23. 511 and 748 ? 

24. 412 and 596 ? 

25. 218 and 654? 

26. 48, 84, 108, and 114? 

27. 75, 63, 100, and 40 ? 

28. 81, 120, and 141 ? 

29. 46, 115, 161, and 184? 
80. 78, 156, 169, and 195 ? 
31. 288, 432, 504, and 576 ? 

82. 327, 436, 545, and 654? 

83. 2592, 3888, 5184, and 7776? 



72« Method for Large Numbers. 

(a.) The greatest common divisor of two numbers is the same 
as the greatest common divisor of the smaller number, and the 
remainder left after dividing the larger number by the smaller. 

iLLUSTRiLTiOKS. — The greatest common divisor of 36 and 102 is the same 
as the greatest common divisor of 36, and the remainder, 30, which is left 
nfter dividing 102 by 36. 

Again : the greatest common divisor of this remainder, .^>0, and the smaller 
number, 36, is the same as the greatest common divitior of 30 and the re- 
mainder, 6, which is left after dividing 36 by 30. Now, as 6 divides 30, it 
is the greatest common divisor of 30 and 36, and also of the two original 
numbers. 

1. What is the greatest common divisor of 3473 and 8909 ? 



U73)8909(2 
6946 



1963)3473(1 
1963 



1510 
161)1963(13 
151 



2 X 6 X 151. 



453 
453 



Solution. — As the factors of these 
numbers are not readily recognized, 
we divide the greater by the less, 
which gives 2 for a quotient and 
1963 for a remainder. We have 
DOW to find the greatest common 
divisor of 1963 and 3473. As the 
factors of 1963 are not readily recog- 
nized, we divide 3473 by it, which 
gives 1 for a quotient and 1510 for 
a remainder. Hence, we have now 
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to find the greatest common divisor of 1510 and 1968. Bat 1510 » 2 X 5 
X 151, of which factors only 151 ia a jfactor of 1963. H«noe, 151 is the 
greatest common divisor required. 

(b.) What is the greatest common divisor of — 

2. 221 and 507 ? 7. 833 and 1547 ? 

8. 1073 and 1537 ? 8. 413 and 931 ? 

4. 3233 and 3551 ? 9. 887 and 973 1 

5. 1693 and 3869 ? 10. 1147 and 1829 ? 
6^ 9991 and 10961 ? 11. 1309 and 3003 ? 



73* To finil the Least Common Multiple. 

(a.) A Multiple of a number is any number which contains it 
as a factor. 

(b.) A OoMHON Multiple of two or more numbers is any num- 
ber which contains ^em all as factors. 

(c.) The Least Common Multiple of two or more numbers is 
the least number which contains them all as factors. 

(d.) From these definitions, and the principles previously esta- 
blished, it follows that — 

Ist. A multiple of a number must contain all the prime factors 
of that number. 

2d. A common multiple of two or more numbers must contain 
all the prime factors of those numbers. 

3d. The least common multiple of two or more numbers must 
be the least number that contains all the prime factors of those 
numbers. 

(e.) To find the least common multiple of two or more numbers, 
we multiply one of them by such prime factors of the other num- 
bers as it does not contain. 

1. "What is the least common multiple of 270 and 504? 

Solution. — The lenst common multiple of 270 and 504 is the least num- 
ber which contains all the prime factors of 270 nnd 504. 

270 = 2 X 3" X 5. 
504 = 2» X S*" X 7. 
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Wo must have all the prime factors of 270, or, which is the same thing, 
270 itself. We must also have all the prime factors of 504, which are 2* X 
3" X 7. But as in 270 we have already taken the 3's and one of the 2*8, we 
shall only have to introduce the two remaining 2's and the 7, i. e, 2* or 4, 
and 7. Hence, the least common multiple of 270 and 504 is 270 X 4 X 7 
1= 7560. 

NoTB. — Had we first taken the factors of 504, or 504 itself, the work 
would have taken the form, 504 X 3 X 5 = 7560. 

What is the leaat common multiple of — 

2. 12 and 18? 12. 16 and 27? 

3. 15 and 21? 13. 49 and 98? 

4. 4 and 6? 14. 8 and 10? 

5. 8 and 9? 16. 14 and 21? 

6. 18 and 36? 16. 144 and 132? 

7. 15 and 25? 17. 15 and 28? 

8. 24 and 36? 18. 105 and 189? 

9. 12 and 24? 19. 91 and 169? 
10. 54 and 72 ? 20. 84 and 126 ? 
IL 48 and 54? 21. 24 and 25? 

22. What is the least common multiple of 21, 24, 28, and 35 ? 

Solution. — The least common multiple of 21, 24, 28, and 35, is the 
smallest number which contains all the prime factors of these numbers. 

21 = 3 X 7. 28 = 2* X 7. 

24 = 3 X 2». 85 = 5 X 7. 

Beginning with 35, we must have all its prime factors, or, which is the 
same thing, 35 itself. We must also have all the prime factors of 28, which 
are 2* X 7. But as we have already taken 7, we have only to introduce tbo 
2' or 4, giving 4 X 35. We must also have the prime factors of 24, which 
are 2' X 3. As we have already taken 2^ we have only to introduce 2X3, 
or 6, giving 6 X 4 X 35. We must also have the prime factors of 21, which 
are 3X7. But as in taking 35 we took the factor 7, and in taking 6 we 
took the factor .3, we have no new factor to introduce. Henc^, the least 
common multiple required is 6 X 4 X 35, or 840. 

NoTB. — We might have begun with any of the other numbers instead of 
35, but it is usually most convenient to begin with the largest number. 
The careful student will doubtless discover abbreviated method€ of finding 
the least common multiple. He may adopt any method by which he can 
find the required factors. 
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(f.) What is the least common multiple of — 

23. 4, 6, 8, and 10 ? 83. 18, 24, 30, and 36 ? 

24. 3, 5; 9, and 10 ? 84. 9, 11, 14, and 16 ? 

25. 5, 7, 9, and 12 ? 86. 3, 5, 7, 11, and 13 ? 
28. 2, 4, 6, 9, and 18 ? 86. 28, 42, and 70 ? 

27. 8, 12, 15, and 20 ? 87. 25, 50, 75, 125, and 150 ? 

28. 2, 3, 4, 5, and ? 88. 42, 49, and 56 ? 

29. 5, 6, 7, 8, and 9 ? 89. 4, 8, 16, 32, and 64? 

30. 6, 7, 8, 9, and 10 ? 40. 54, 81, 108, and 135 ? 

31. 7, 8, 9, 10, and 11 ? 41. 39, 51, 52, and 68? 
82. 8, 9, 10, 11, and 12? 42. 60, 76, 114, and 120? 



SECTION XV. 

FRACTIONS. 
74* Definitions and Explsj^nations. 

(a.) Such parts as are obtained by dividing any unit whatever 
into equal parts are called Fractional Parts, and the numbers 
expressing them are called Fractions. 

(b.) Halves are such fractiotfal parts as are obtained by divi- 
dit^g a unit into two equal partsi 

(o.) Thirds are such fractional parts as are obtained by dividing 
a unit into three equal parts. 

(d.) In like manner we may define fourths, fifths, sixths, 
eevenths, etc. 

(e.) The following definitions are sometimes more convenient in 
their application than the preceding. 

(£) Halves are equal parts of such kind that two of them are 
equal to a unit. 

(g.) In like manner we may define thirds, fourths, fifths, etc. 
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(h.) Fractional parts aro generally expressed by drawing a line 
above the number which shows how many of them mast be taken 
to equal a unit. 

Illustbations. — ^We may eziHr^ss fourths by writing the figure 4 with 
a line above it, thus, r* In like manner, t means trintht, t7 *^ twel/tJu, etc. 

f j.) The number Which tbns shows the kind or denomination 
of fractional parts is called a Denominatob. 

(k.) To show ho# many fractional parts are taken or considered, 
a figure called the Ntrx<BATOB is written aboye the denominator. 

iLLUBTRATioir.—To ezpress 3 sevenths, we write the numera(tor 3 above 
the denominator t» thus, 4* 

(L) Write each of the following fractions in figures: 

1. Three-fifths. 4. Siz-scTenteenths. 

2. Five-ninths. 6. Twenty forty-firsts. 
8. Twelve-fifths. 6. Fifty-six eighths. 

7. What does the fraction J express ? 

Answer. — Three-fifths expresses the value of three such parts as are 
obtained by dividing a unit into five equal pBtta. 

(m.) In the same manner explain each of the following: 

8. f 10. tV 12. jijf. 14. .36 

9. 4. 11. .9 18. .07 15. ^ 

(iL) Explain the preceding fractions after the following 

Model. — Three-fifths expresses the value of three equal parts such that 
five of them would equal a unit. 

(o.) A Mixed Number is a whole mimtie^ iind a fractibn. 

iLLUBTRATioif. — 5|, Which is restd- "five and two-thirds;" is a mixed 
number. *\ / 



A 
\ 



75* Secapitnlation. 

(a.) A Fraction is a number' wliieh expresses one ot more 
fractional parts. 

(b.) Fractional Parts are such parts as are obtained by diyi* 
ding a unit into equal parts, or — 
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(C.) Fractional Parts are equal parts of such kind that a 
certain number of them would equal a unit. 

(d.) The unit from which the fractional parts are supposed to 
be obtained is called the Unit of the Fraction. 

Illustrations. — In |, which means | of 1, the unit of the fraction is 
the abstract unit onb. 
In I of a foot, it is one foot. 
In i of 12, it is the number twelve. 
In I of 8 bu., it is the quantity 8 buehels. 
In 2 of j, it is the fraction |. 

(e.) The Denominator of a fraction is the number which shows 
into how many equal parts the unit of the fraction is supposed to 
be divided, or — 

(£) The Denominator of a fraction is the number which shows 
how many parts must be taken to equal the unit of the fraction. 

(g.) The Numerator of a fraction is the number which shows 
how many fractional parts are taken or considered. 

(h.) The Numerator and Denominator are called the Terms of 
the fraction. 

(L) A fraction is in its Lowest Terms when its numerator and 
denominator are the smallest entire numbers which will express 
its value. 

(j.) A Mixed Number is a whole number and a fraction consi- 
dered together. 

76« Classification of Fractions. 

(a.) Fractions may be Vulgar, Decimal, or Duodecimal. 

(b.) Vulgar Fractions, or Common Fractions, are those in 
which the numerator and denominator are both written, as f , {. 

(o.) Decimal Fractions are those whose denominator is some 
power of ten, and, instead of being written, is indicated by the 
position of the decimal point, as .5, .07. 

(d.) Duodecimal Fractions are those whose denominator is 
some power of 12, and, instead of being written, is indicated by 
marks or accents placed over the numerator. (See I02.\ 
10 
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(e.) Fractions may be either Pkoper or Ihfrofxb. 

(£) A Profrr Fraction is one whose numerator is less than its 
denominator, as f , .05. 

(g.) An Improper Fraction is one whose numerator is either 
equal to or greater than its denominator, as f , f , 1.7.* 

(h.) Fractions may be Sixplk, Complex, or Compound. 

(i.) A Simple Fraction is one which has but one numerator 
and one denominator, each of which is a whole number, as .6, }. 

(j.) A Complex Fraction is one which has a fraction in one or 
both its terms, as -^, ^, -j, r-g, .03}. 

(k.) A Compound Fraction is a fraction of a fraction, as .9 of 
1.7, S of f . 

77« Eractional Operations niiutrated. 

(a.) Fractions may be added, subtracted, multiplied, or divided, 
as whole numbers are. 

Illustrations. — | + | = |, just as 3 pk. + 2 pk. » 5 pk, or as 3 + 2 
m» 5. Bat f + f no more equid | or |, than 3 pk. + 2 qt » 5 pk. or 5 qt. 

4 J ■" A *= A' J^^* *■ ^^ ^^^ "*■ ^ ^^^ = ® ^^*'» or as 17 — 9 — 8. 
But a — A ^^ °^^'® equal ^ or ^f than 17 dwt — 9 gr. a- 8 dwt, or 
8gr. 

8 times f «= V' ^^^ ^ ^ ^°^®' ^ ^^^ "" ^ ^^7'' or as 8 times 8 » 24» 
H -i- -jS^ s 5, jost as 15 OS. H- 3 01. »> 5, or as 15 H- 3 ■>. 5. 



HSrn Beduction of Whole and of Mixed Snmbers to 

Improper Fractions. 

(a.) Every whole and every mixed number can be reduced to 
an improper fraction. 

1. Reduce 7} to thirds. 

* This may be read as the improper fraction ■]•}, or as the mixed number 
1-,^ (see 12, a and e). It is important that the pupil should be &miliar with 
botii methods of reading it^ 
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Solution. — Since 1 = 3 thirds, 7 must equal 7 times }, or ^» to which 
adding the |, gires ^. Hence, 7| 3. y. 

(b.) When the number to l>e reduced is larger than the denomi- 
nator of the required fraction, it may be convenient to modify tho 
above solution, as in the following example. 

2. Reduce 479f to eighths. 

Solution. — Since 1 « 8 eighths, 479 most equal 479 times 8 eighths, 
which is equivalent to 8 times 479 eighths, or to 3832 eighths, to whioh 
adding the 3 eighths gives 3835 eighths. Hence, 479} zs 9^5, 

Note. — The above questions are really questions in Reduction Descending, 
See page 59, note. 

(c.) It vrill be seen that, practically, we multiply the entire 
number by the given denominator, add the given numerator to the 
product, and write the result over the given denominator. 

(d.) Reduce — 

8. 4i to ninths. 11. 4j^ to tenths. 

4. 8f to sevenths. 12. 4.9 to tenths. 

6. 12 to thirds. 13. Tjlv to hundredths. 

6. 5 to tenths. 14. 7.05 to hundredths. 

7. 24f to sevenths. 15. 473 to thousandths. 

8. 523/7 to twenty-thirds. 16. 12.15 to hundredths. 

9. 622 to thirteenths. 17. 6{| to twenty-fifths. 

10. 684|| to halves. 18. 537tvV9 ^^ thousandths. 

79* Eeduction of Improper Fractions to Whole or to 

Mixed Numbers. 

(a.) Every improper fraction may be reduced either to a whole 
or to a mixed number. 

Note. — It can be reduced to a whole number when its numerator is a 
multiple of its denominator, and to a mixed number in all other cases. ^ 

1. Reduce ^f ^ to a whole or to a mixed number. 

Solution. — Since 7 sevenths = 1, 625 sevenths must equal as many ones 
as there are times 7 sevenths in 625 sevenths, or as there are times 7- in 625, 
which are 89| times. Hence ^{' « 89f . 

NoTB. — The preceding example is really an example in Reduction As- 
cending. See page 69, note. 
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(b.) To reduce an improper fraction ix> a whole or to a mixed 
number, we divide its numerator by its denominator. 

(c.) Reduce the following to whole or to mixed numbers. 



2. ff. 


7- W- 


18. w. 


8. >j«. 


8- W- 


13. Ws'. 


4. 'f*. 


9. W- 


14. «|'. 


5. Yi»- 


10. nn- 


18. •§*. 




u. v/- 


18- V/<i'. 


80. Hisoellaaeons Problems 


involying Eractions. 



1. What is the product of 9 times 48f ? 

Solution. — 9 times 48j^ = 9 times 48, + 9 times f. 9 times f =s y, a 
7f , and 9 times 48 = 432, to which adding the 7f gires 439f . Hence 9 
times 48f = 439i^. 

NoTB. — Compare the above question with: "What is the product of 9 
times 48 wk. 6 da.?" 

(a.) Find the value of each of the following: 



2. 7 times 86f . 
8. 5 times 96f . 
4. 13 times 11^. 



6. 24 times 127W- 

7. 63 times 142J. 

8. 81 times 336{f . 

9. 96 times 721|f . 



5. 18 times 49f . 

10. 87 f = how many times 2J? 

Solution. — 87| = « js . 2J = J; and « js contains J as many times m 
263 contains 7, which is 37f times. Hence 87| = 37f times 2 J. 

Note. — Compare the above with: "87 yd. 2 ft = how many times 2 yd 
Ifl.?" 

11. 9f = how many times 2J? 

12. 8| = how many times 2J ? 
» 18. 29i = how many times 3i ? 

14. 56^ = how many times 2f ? 

15. 248} = how many times 2f ? 

16. 169} = how many times IJ? 

17. What is the sum of 4 + } + J + J + f f' 
Answbb.— y = 3 J. 
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KoTE. — Compare the above with: "5 sq. ft. + 7 sq. ft + 6 sq. ft + 8 
aq. ft + 5 sq. ft — 31 sq. ft — 3 sq. yd. 4 sq. ft" 

10- * + f + * + f . 21- ii + ii + ii + ih 

22. What is the sum of 4} + 9f + Tf? 

KoTB. — Compare this example with: "What is the svm of 4 pk. 7 qt + 
9pk. 6qt + 7pk. 5qt?" 

28. 8t + 3f + 6*. 27. 4J - 4J. 

24. 9/x + 8A + 12jJ. 28. ^y^ - ^^. 

25. 6ia + 4i§ + 64J. 29. ||f - Jff. 

26. 5A + 91? + 6if . 80. 4i| - f iJ. 

81. What is the yalue of 143t«^ — 68^^ ? 

Note. — Compare the last example with: ''What is the value of 148 lb. 
5 ojs. — 68 lb. 7 oz. Troy Weight?" 

82. 19i — 16i ? 86. 327 — rfiy ? 

88. 12 — 7f? 86. 1 •— ^? 

84. 53f — 14i ? 87. 624jfl. — 136f i ? 

88. How maoh will 625 yards of cloth cost at f of a dollar per 
yard? 

Solution. — Sinee 1 yard costs 3 fourths of a dollar, 625 yards will cost 
625 times 3 fourths of a dollar, equal to three times 635 fourths of a dollar, 
which, found by multiplying 625 by 3, is 1875 fourths, equal (by 79) to 
468| dollars. 

KoTB. — Compare the preceding example with : ** How many bushels of 
grain will 625 bags contain, if each bag contains 3 pecks V 

89. How much will 47 books cost at } of a dollar each? 

40. What will 575 lb. of coffee cost at ^ of a dollar per lb. ? 

41. What will 796 bushels of potatoes cost at } of a dollar per 
bushel? 

42. How much will 9 horses cost at $165f each ? 

48. If a boat sails 8/5 miles per hour, how many miles will it 
sail in 24 hours? 

44. What will a cargo of coal oontaining 134 tons cost at $5.87^ 
per ton? V 

10» * 
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45. How many square feet are there in a gravel- walk Z29\i ft. 
long and 5 ft. wide ? 

46. How many casks each holding 2} bushels can be filled from 
273 bushels of grain ? 

Solution. — Since 1 cask can be filled from 2} bashels, as many casks 
can be filled from 273 bushels as there are times 2} in 273, to find which 
we must reduce both to fourths. 2| >= i^i, 273 » ^^^^t and i^ is contained 
in i<^< as many times as 11 is contained in 1092, which is 99-|3j. times. 
Hence 99^ casks can be filled. 

Note. — Compare the preceding problem with : " How many casks each 
containing 2 bo. 3 pk. can be filled from 273 bu. of grain ?" 

47. How many coats each containing 2^ yards can be made from 
45 yards of cloth ? / 

48. If a man can earn $4| per day, how many days will it take 
him to earn $17| ? 

49. A man who had %\Atl\ exchanged it for quarter-eagles. 
How many did he obtain? 

60. How many naifs are there in a piece of cloth 643| inches 
long? 

81* Hultiplication and Division of the Ifumerator. 

(a.) From the nature of fractions, it follows that multiplying 
the numerator of a fraction must multiply, and dividing the nu- 
merator must diyide, the number^of parts considered, without 
affecting their size, and must therefore multiply or divide the 
fraction. 

1. What is the effect of multiplying the numerator of A by 3 ? 

Answer. — Multiplying the numerator of the fraction ^^ by 3 gives ^ 
for a result, which expresses three times as many parts each of tbe same 
size as before, and is therefore 3 times as large. Hence, multiplying the 
numerator of the fraction ^^ by 3 multiplies tbe fraction by 3. 

What is the effect of multiplying the numerator of — 

2. tby2? 4. if by 6? 6. TVl>y9? 

8. f by5? 5. T^byS? ^ 7. ^s^ by6? 
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8. What is the effect of dividing the numerator of }f by 4? 

Answer.— Dividing the numerator of the fraction jf by 4 gives ^ for a 
resnlty which expresses ^ as many parts each of the same siie as before, and 
is therefore I as large. Henoe> dividing the numerator of jf by 4 divides 
the fraction by 4. 

NoTB. — The first of the above solutions is equivalent to : "3 times ^ ^ 
XI, just as 3 times 5 apples =» 15 apples ;" and the. second is equivalent to : 
<*1 of If s yV> ^^^ as ^ of 12 apples » 3 apples." They are necessary 
in this form, as a preparation for the exercises which follow. 

"What is the effect of dividing the numerator of — 

9. H by 7? 11. f} by 9? 18. ff by 5? 

10. If by 4? 12- ti by 8? 14. jf by 6? 

82* Mnltiplioation and Division of the Denominator. 

(a.) From the nature of fractional parts, it follows that— 

Ist. The larger the number of fractional parts into which a unit 
is divided, or which it takes to equal that unit, the smaller each 
part will be. 

2d. The smaller the number of fractional parts into which a 
unit is divided, or which it takes to equal that unit, the larger 
each part will be. 

3d. Multiplying thQ number of fractional parts into which a 
unit is divided, or which it takes to equal that unit, divides each 
part. 

4th. Dividing the number of fractional parts into which a unit 
is divided, or which it takes to equal that unit, multiplies each 
part. 

Illustrations. — Halves are larger than thirds, fourths, or fifths, beoanse 
it takes a less namber to equal a unit. Thirds are larger than fourths, 

fifths, or sixths, because it takes a less namber of them to equal a unit. 

« 

1. What is the effect of multiplying the denominator of the 
fraction } by 2? 

Answer. — MaUiplying the denominator of the firaotion } by 2 gives | 
for a re4.ult, which expresses the same namber of parts each ^ as large as 
before. Hence, multiplying the denominator of } by 2 divides the fraction 
by 2. 
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(b.) What is the effect of moltipljiiig the denominator of — 

2. I by 4? 4. iby7t 6. •A.by2? 

8. J by 4? ff. iJ by 3? 7. /^ by 3? 

8. What is the effect of dividing the denominator of } by 3 ? 

Aksweb. — Dividing the denominator of the fraction } by 3 j^yes J for a 
result, which expresses the same number of parts each 8 times as largo as be- 
fore. Hence, dii9tding the denominator of } by 8 multiplies the fraction by 8. 

What is the effect of di^ding the denominator of — 

9.} by 2? lL/pby6? W. A 1^7 8^ 

10. } by 4? 12. A by 7? 14. /^ by 9? 

83« Multiplication and Division of both Terms. 

X, What is the effect of multiplying both terms of the firaction 
I by 4? 

AvswBR. — Mnltiplyuig l^oth terms. of the fraction | by 4 gives ^j for a 
result, which expreeseiB 4 times as many parts each ^ as large as before. 
Hence, the value of the fraction is not lUtered, or | -« ^ 

What is the effect of multiplying both terms of — 

8. J by 8? 4. f by5? 8. |by9? 

8. fby2? 5. ♦bye? 7.^ by 3? 

8. What is the effect of dividing both terms of the ifraotion ^ 
by 3? 

Akswxr. — Dividing both terms of the fraction y^ by 8 gives { for a 
result, which expresses ^ as many parts each 3 times as large as befdre. 
Hence, the value of the fraction is not altered, or -ji^ — |. 

What is the effect of dividing both terms of — 

9. fby2? 11. A by 2? 18. if by 7? 

10. f by 3? 18. IJ by 5? 14. jj by 4? 

15. What is the effect of multiplying the nmnerator of a fraction 
by 5, and the denominator by 6 ? 

Akswer. — Multiplying the numerator of a fraction by 5 and the denomi- 
nator by 6 gives for a result | of the original fraction, for it gives 5 times 
as many parts each ^ as large as before. 

What is the effect of multiplying the numerator of a fraction-^ 
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16L Bj 2 and the denominator by 9 ? 

17. By 7 and the denominator by 5 ? 

18. By 13 and the denominator by 4 ? 

19. By 12 and the denominator by 8 ? 

20. ij 20 and the denominator by 11 ? . 

84* Becapitulation and Inferences. 

(a.) Multiplying the .numerator multiplies the fraction by mul- 
tiplying the number of parts considered, without affecting their 
size. 

(b.) Dividing the numerator divides the fraction by dividing the 
number of parts considered, without affecting their size. 

(c.) Multiplying the denominator divides .the fraction by divi- 
ding each part, without affecting the number o& parts considered. 

(d.) Dividing the denominator multiplies the fraction by multi- 
plying each part, without affecting the number of parts considered. 

(e.) A fraction may be multiplied either by multiplying the 
numerator or by dividing the denominator. 

(£) A fraction may be divided either by dividing the numerator 
or by multiplying the denominator. 

(g.) Multiplying both numerator and denominator of a fraction, 
both multiplies and divides the fraction. 

(h.) Dividing both numerator and denominator of a fraction, 
both divides and multiplies the fraction. 

(i.) Multiplying both numerator and denominator of a fraction 
by the same number, both multiplies and divides the fraction by 
that number, and therefore does not alter its value. 

(j.) Dividing both numerator and denominator of a fraction by 
the same number, both divides and multiplies the fraction by that 
number, and therefore does not alter its value. 

85« Eeduction to Lowest Terms, and Cancellation. 

(a.) A fraction is in its lowest terms when its numerator and 
denominator are the smallest entire numbers which will express 
its value. 
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"(b.) When a fraotion is reduced to its lowest terms, its nume- 
rator and denominator will be prime to e|kch other. 

(c.) A fraction may be reduced to its 'lowest terms by dividing 
both numerator and denominator by aH their common factors, or, 
which is the same thing, by their gre^st common divisor. 

1. Reduce j} to its lowest ^rms/^^ 

IST Solution. — Dividing bot^erms of || by their greatest common 
divisor, 12, gives } for a re§j]kr 

2o SoLUTiON.-<-Bii^iog both terms of ||. by their common factor, 4, gives 

I for a result, both terms of which contain the factor 3. Dividing them by 
8 gives I for a result, the terms of which are prime to each other. Hence, 

II reduced to its lowest teroEis = }, as before. 

(d.) The numbers by which we divide in reducing fractions to 
lower terms, are said to bo cancelled. 

Illustbations. — tn the first solution, wo cancelled the (acfior 12. In 
the second, we cancelled the factor 4 and then the factor 3. 



tteaace tne to 
S. f. 


blowing tractions to tneir k 

•• fi- 


>west terms : 
14- Uh 


»• A. 


«- if. 


i»- *!l. 


4. if-. 


10. 4f. _- -' 


i«. «f- 


»-if. 


«:- Av- 


"• Hl- 


6. Jg. 


1«-iVj- 


18. IfS*- 


T. if 


18. Iff. 


!»• Jflf- 



(£) A fraction is sometimes expressed by the factors of its 
numerator and denominator. 

ft y 1 *» 
Illusthation. — The firaction , which may be read, "8 times 15 

divided 9 times 16," or, ** The fraction having 8 times 15 for m numerator 
and 9 times 16 for a denominator." 

(g.) Such fractions should be reduced to their lowest terms 
before multiplying the factors together. 

8 X 15 

20. Reduce _ ^ ,_ to its lowest terms. 

9 X 16 

Solution. — CancelHpg 8 from the 8 of the numerator and from the 16 of 
the denominator gives 1 in place of the former and 2 in place of the latter. 



FRACTIONAL PART OF A KUMBBR. 119 

OsDcelliog 3 fh)m the 15 of the numerator and from the 9 of the denomina- 
tor gives 5 in place of the former and 3 in place of the latter. As no 
farther cancellation can he made, we multiplj the remaining factors tog« 

ther, which gives ^ ■ . . ^ -r tar the result 

3 X 2 

The following is a convenient form of writing ihe work: 

1 5 ' 

$ Xi^ 1X5 5 






3X2 6* 



•*- 2 

(b.) Reduce the following to their lowest terms : 
21 7X9 gg 15 X 17 X 24 

*'• 8xT2- ^'- gnr48i<"30- 

88 lOjii? 80 21 X 16 X 32 X 49 

• 8 X 15 • ' 24 X 28 X 35 X 36' 

88 iill 80 17 X 13 X 36 X 28 

' 3X 14* 38x40x51x39* 

84. ^— 81 IQ X 11 X 12 X 9 X 8 

6 X 15* ' 24 X 27 X 60 X 33 X 55* 

g, 7x8x9 33 15 X 63 X 12 X 77 

• 14 X 12 X 18*, ' 33 X 40 X 56 xTi4* 

86 lJi-l2i29. 88 144 X 18 X 75 X 132 

' 25 X 24 X 27* ' 150 X 1728 X 96 x 38* 

9 X 10 X 11 J. 299 X 77 X 374 X 262 

• 15 X 55 X 3* 121 X 713 X 324 X 561' 

86* To find a Fractional Fart of a Hnmber. 

1. What is f of 715 ? 

IsT SoLvnoir. — f of 715 equals 5 times ^ of 715. ^ of 715, found bj 
diriding 715 by 6, is 119}, and 5 times 119} is 595}. Hence, } of 715 *- 
595}. 

2i> SoLimoN.— } of 715 — } of 5 times 715. 5 times 715 — 3575, and } 
of 8575 is 595}. Hence, } of 715 » 595}, as before. 
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(a.) As f of 715 equals 5 times i of 715, or ^ of 5 times 715, 
so i of any number equals 5 times i of that number, or } of 5 
times that number ; .07 of any number equals 7 times .01 of that 
number, or .01 of 7 times that number^ etc. Hence — 

(b.) To get a fractional part of a number, we either divide that 
number by the denominator of the fraction and multiply the quo- 
tient by the numerator, or we multiply the number by the nume- 
rator of the fraction and divide the product by the denominator. 

(C.) What is — 

2. i of 1728 ? 5. W of 6181 ? 8. J| of 4284? 

8. f of 2946 ? 6. f of 1359 ? 9. f f of 1235 ? 

4, f of 4243? 7. f of 6453? 10. /^ of 1235? 

U. What is 4} times 389 ? 

Solution. — 4} times 389 •<• 4 times 389 + } of 389 » 1556 + 259( ^ 
1815f 

(d.) What is — 

18. 5} times 957 ? 16. 26} times 1856 ? 

18. 2f times 879 ? 17. 37 A times 7431 ? 

14. 9f times 745 ? 18. 19VV times 3886 ? 

W. 8 J times 1347 ? 19. 48^^ times 7932 ? 

20. What is .009 of 32.45 ? 

Ut SoLUTioir.— .009 of 32.45 equals 9 times .001 of 82.45. .001 of 32.45, 
found by removing the decimal point 3 places to the left (see 14), is .03245, 
and 9 times .03245 » .29205. 

2d Solution.— .009 of 32.45 = .001 of 9 times 32.45. 9 times 32.45 » 
292.05, and .001 of this, found by removing the decimal point 3 places far- 
ther to the left, is .29205, as before. 

(e.) What is— 

21. .05 of 375 ? 25. .623 of 4.86 ? 29. 2.03 of 832 ? 

22. .13 of 87.3 ? 26. .001 of .001 ? 80. 1.54 of .761 ? 
28. .016 of 245.08? «7. 1.3* of 34.2? 81. 3.7 of .896? 
24. .25 of .25 ? 28. 2.5 of 25 ? 82. 2.003 of 2.003 ? 

* The 1.3 should be read as an improper fraction, as should all other 
numbers similarly situated. 



REDUCTION OF COMPOUND FRACTIONS. 121 



87« Eeduction of Compound Fractions to Simple Ones. 

(a.) To reduce a compound fraction to a simple one is merely 
to find a fractional part of a fraction. 

1. Reduce the compound fraction f^ of /^ to a simple fraction, 
t. e, find T% of T^^. 

Solution. — ^^ of ^ may be found by writing -fj^ and then making 9 a 
factor of the numerator and 10 a facjbor of the denominator (see 83, ox. 15), 
cancelling and reducing as in the written work below : 

8 

10 12 "" w X le "" 8* 

4 2 

2. Reduce i j of |i of 1^ to a simple fraction. 

Solution. — Writing 1-f^, or its equal, jj» as the number of which the 
fractional part is to be obtained, we find || of | J by making 49 a factor of 
the numerator and 54 a factor of the denominator ; and |^| of this result by 
making 11 a factor of the numerator and 21 a factor of the denominator. 

The written work would take the following form : 

7 
y f 1? f 1-1 »y X 49 X H : ^ 
21 54 ^ 2;« "" S2 X 54 X 2i ^ 12* 

2 2 8 

(b.) These solutions show that, to reduce a compound fraction 
to a simple one, we first reduce the mixed numbers, if there are 
any, to improper fractions, then make all the numerators of the 
compound fraction factors of the new numerator, and all the de- 
nominators factors of the new denominator, and then cancel and 
reduce. 

(c.) Reduce each of the following compound fractions to simple 
ones. 

8. i of f . 10. } of f of J. 

4. i of f J. 11. f of f of if. 

5. if of ft. 12. f of { of 2J. 

6. f of f . 13. J of if of «. 

7. If of If. 14. I of A of {. 
8- f of /ff. 16. ^ of f i of 2|. 

9. \l of {}. 16. ? of V of f. 
11 
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17. ,»o of B of i of ^ of f . 

18. iof |of |of yiof U- 

19. jof l|of HofTJ. 

20. 5 of S of I of J of 4j. 

21. yv of I of I of IJ. 

23. i of S of 3 of f of i of » of I of S of -f,. 

88* Bedaction of Vulvar Fraotioiu to Deoimals. 

(a.) To reduce a Tnlgar fraction to an equivolent decimftl, we 
haTe only to get the part of 1 whioh tbe given frnction iadicatea, 
ciuTjing ont the work to the reqoired number of decimal places. 

(b.) Praotically, the reduction U made by annexing zeroes to 
the nnmerator and dinding by tha denominator. 

troTB.— Id moit bum it wiH ba iufflrfoDlly exact to azrj ont the difidon 
to 3 or 4 decimal pluea, but lometimei tt ii ■aaattmij to obit? it ont mnoh 
forthac. 

1. Bedooe A to a decimal Iractioo. 
H)5^00)J)i71} g^^^^„„_ ^^_ „, ^^_„f 1 _ ^ of B 

80 - A °^ ''" **^*^ — -h"^ ^0'^ hnndredUia 

— ~ iV °^ """ """"*"*""' ^'^ ''''* °"^ *" 

fDnnd u in tlis written work oppoaiCe. Een««^ 

20 ^ _ ,3BT1 +. 

(c.) Bedaoe the following to deoimal fraotiona, carrying oat tha 
division, when only approzimale valnes can be obtained, to 6 
places of decimals. 



!.ft- 


» A- 


•• 1- 


"■ A- 


8. H. 


•■ H- 


». .!>■ 


"ti- 


«•«. . 


'I- 


lO-A- 


ls. 11. 



89a Fraotional Farts of Denominate Namlwn. 

1. What is tbe valaa of ]V of a mile in nnita of lower dcnoni 
nations, i. «. in fur. rd. yd. etc.T 

1st SoLDnox. — ,\ of % mile ■. s^ of 7 mllei, wbicli ii fonnd b; dlTidin^ 
]* m. (Qr. rd. jd. ft In. by IS, u in compoand divllion. 



2. 


1 of £1. 


3. 


f of 1 gal. 


4. 


? of 1 wk. 


6. 


j of 1 cord. 
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2kd Solution. — Since 1 m. = 8 fur., j'g. of a mile must equal JL of 8 fttr. 
-» ^ fur. But I of a fur. = | of 40 rd. = 26| rd. But | of a rd. » | 
of 5| yd. = J of y yd. = 3| yd. But f of a yd. = § of 3 ft = 2 ft 
Hence, ^^ of a mUe = 4 fur. 26 rd. 3 yd. 2 ft. 

3d Solution. — There must be 8 times as many furlongs as miles, oria 
j^ of a mile, 8 times -fg fur. « 4| fur. But there must be 40 times as many 
rods as furlongs, or in | fur. 40 times | rods » 26| rods. But there must 
be 5 j- or y times ai^ many yards as rods, or in | of a rod i^i times | yd. 
■■ 3} yd. But there must be three times as many feet as yards, or in | 
of a yard, 3 times J ft «> 2 ft Hence, j*^ of a mile = 4 fur. 26 rd. 3 yd. 
2 ft. 

(a.) Heduce each of the following to units of a lower denomi- 
nation : 

6. ^j of 1 acre. 

7. /j of X ton. 

8. ^1 of 1 mile. 
0. JJ of 1 degree. 

10. Reduce .5135 of a pound Troy to units of a lower denomi- 
nation. 

Solution. — There must be 12 times as many ounces as .5135 

poundsy or, in this case, 12 times .5135 of an ounce » 12 

6.1620 oz. » 6.162 os. But there must be 20 times as many Tl620 

pennyweights as ounces, or, in .162 of an ounce, 20 times * on 

.162 of a pennyweight » 3.240 dwt « 3.24 dwt But there 

must be 24 times as many grains as pennyweights, or, in 3.240 

•24 of a pennyweight, 24 times .24 of a grain =« 5.76 gr. ^ 

Hence, .6135 of a lb. = 6 o». 3 dwt 5.76 gr. ""XtS 

Notb. — It will be seen that, practically, the redactions in the last exam- 
ple, as well as in those immediately preceding it, were made by multiplying 
the fractional part of each denomination by the number which expresses 
how many units of the next lower denomination are equal to a unit of the 
denomination of the fraction. 

(b.) Beduoe each of the following to lower denominations : 

11. .4595 of a £. 16. .00568 of a cord. 

12. .3572 of a ton. 17. .475 of a bushel. 

13. .076 of a week. 18. .396 of a H). 

14. .00276 of a league. 19. .0005 of a mile. 

15. .1824 of a rood. 20. .1876 of an acre. 
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90« One Number a Fractional Fart of Another. 

I. What part of 3 is 1 ? 

Answer. — 1 is ^ of 3, because 3 times 1 » 3, or because 1 taken three 
times =« 3. 

(a.) What part — 

2. Of 5 is 1? 8. Of 6 is 1? ♦4 0f9isl? 

6. What part of 12 is 9 ? 

Answer.— Since 1 is ^ of 12, 9 must be 9^ of 12 » J of 12. 

(b.) What part — 

6. Of 7 18 4? 8. Of 10is9? 

7. Of 10 is 6? 9. Of 9 is 10? 

10. What part of 4 lb. is 3 lb. ? 

Answer. — 3 lb. is the same part of 4 lb. that 3 is of 4, which is |. 

II. What part of ^% is /j? 

Answer. — -j^^ is the same part of ^^ that 9 is of 6, which is J =» 3. 
(C.) What part— 

12. Of 19 gr. is 3 gr.? 16. Of if is ^^ ? 

13. Of 253 « ^S ? W. Of .64 is .48? 

14. Of 11 is t\? 17. Of .5 is .3? 

18, What part of 9 lb. 7 oz. 13 dwt is 1 lb. 3 oz. 15 dwt 
17J gr.? 

Solution. — Reducing both quantities to the lowest denomination men- 
tioned, t. e. to fourths of a grain, 'we have 9 lb. 7 oz. 13 dwt = ttz^iB 
of a grain; 1 lb. 3 oz. 15 dwt 17^ gr. =: sojoa of a grain, and soaoo jg 
the same part of 2 < 2;^o 4 a that 30309 is of 222048, which is ^^q^, or j{ H |. 
Hence, 1 lb. 3 oz. 15 dwt 17J gr. is jJif J of 9 lb. 7 o«. 13 dwt ' 

(d.) The above solations show that we may find what part one 
compound number is of another of similar denominations, by 
reducing both to the lowest denomination mentioned in either, 
and making the value of the number of which the fractional part 
is required the denominator, and the value of the other number 
the numerator. The fraction thus obtained should be reduced to 
jts lowest terms. 
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(e.) What part — 

20. Of 3 dwt. 17 gr. is 5 dwt. 9 gr.? 26. Of 17i? is 12J| ? 

21. Of 4 qt. 1 pt. is 3 qt.? 27. Of 4^ is 3 ? 

22. Of 3 da. is 1 wk.? 28. Of ? is 1 ? 

23. Of £7 is 7s.? 29. Of 6 is .06? 

24. Of 3 qt. is 1 pk.? 80. Of .08 is 1 ? 

25. Of 2 qr. 23 lb. is 2 qr. 22 lb.? 81. Of 1.4 is 6.2? 

82. Of £1 138. 3d. 1 far. is 8d. 2 far. ? 

33. Of 3 bu. 2 pk. 5^ qt. is 1 bu. ? 

84. Of 1 m. 6 fur. 4J rd. is 1 m. 2 fur. 19 rd. ? 

35. Of 1 nrk. is 5 da. 3 h. 15 min. 37.3 see. ? 

36. Of 1 da. 13 h. 19 min. 24.7 sec. is 1 wk. ? 

37. Of 1 T. is 13 cwt. 2 qr. 17 lb. 6 oz. 5f dr.? 

(£) The following method is often better than the preceding, 
when we wish to find what part a compoand number is of a unit 
of a higher denomination. 

88. What part of 1 mile is 4 fur. 26 rd. 3 yd. 2ft.? 

IST SoLTmoN. — Since 1 ft » ^ of a yd., 2 ft. most equal | of a yard, to 
which adding the 3 yd. gives 3| yd. or y yd. Since 1 yd. = ^j of a rod,* 
y of a yard must equal y of -j^ of a rod « | of a rod, to which adding 
the 26 rd. gives 26J rd. = |P rd. Since 1 rod =. ^l^ of a furlong y* rd. 
must equal ^ of ^^ of a fur. « | of a fur., to which adding the 4 fur. gives 
4 J fur. = y ftfr. Since 1 fur. c= J of a mile, y fur. must equal y of J 
of a mile = .j!^ of a mile. Hence, 4 fur. 26 rd. 3 yd. 2 ft «= /^ of a mile. 

2nd Solution. — There must be ^ as many yards as feet, or, in 2 ft i of 2 
yd. =s I of a yard. But there must be ^y as many rods as yards, or, in 3| 
yd., there must be j\ of 3§ rods = f of a rod. But there must be ^ as 
many furlongs as rods, or, etc. 

Note. — This reduction is the opposite of that explained in 89. 

(g.) What part— 

89. Of £1 is lis. 1 d. Ij far. ? 

40. Of 1 gal. is 2 qt 1 pt. 1 J gi. ? 

41. Of 1 wk. is 6 da. ? 

42. Of 1 cord is 6 cd. ft. 6 cu. ft. 691i cu. in. ? 



» For 1 rod = 5^ yd. = u of a yd., and 1 yd. or | of a yd. is the same 
part of y that 2 is of 11, which is ^2.. 
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43. Of 1 acre is 2 11. 30 sq. rd. 11 sq. yd.? 

44. Of 1 ton is 9 cwt. 9 lb. 1 T)z. 7/t dr. ? 

45. Of 1 mUe is 6 fur. 7 rd. 1 yd. 1 ft. 6 in.? 

46. Of 1 degree is 47^ 46f ^ ? 

(D Should it be required to give the answers in a decimal 
form, it will only be necessary to reduce the vulgar fractions 
obtained as above to decimal fractions. 

(L) The process illustrated in the following solution may also 
be employed. 

47. What part of 1 lb. is 3 dwt. 5.76 gr. ? 

Solution. — There must be ^- as maoy pennyweights as grains, or, in 
5.76 gr. there must be J^ of 5.76 dwt = .24 of a dwt, to which adding the 
8 dwt gives 3.24 dwt £ttt there must be JL as many ounces as penny- 
weights, or, in 3.24 dwt, JL of 3.24 oz. » .162 os., to which adding the 6 
oz. gires 6.162 oz. Bat there mast be -jL. as many pounds as ounces, or, ia 
6.162 oz., jL of 6.162 lb. = .5135 of a lb. Hence, 6 oz. 3 dwt 5.76 gr. — 
.5135 of a lb. 

Note. — The most convenient form of writing the work for the last solu- 
tion, is to write the numbers to be reduced in a vertical column, the smallest 
denomination uppermost, as indicated below. 

24.)5.76 gr. 

20)3.24 dwt. = 3 dwt. 5.76 gr. 

12)6.1620 oz. = 6 oz. 3 dwt 5.76 gr. 

.6135 lb. = 6 oz. 3 dwt 5.76 gr. 

(j.) What decimal part — 

48. Of £1 is 98. 2d. 1.12 far. ? 

49. Of 1 ton is 7 cwt 14 lb. 6 oz. 6.4 dr. ? 

50. Of 1 week is 12 h. 46 min. 4.8 sec. ? 

51. Of 1 league is 2 rd. 3 yd. 1 ft 8.6208 in. ? 

52. Of 1 rood is 7 sq. rd. 8 sq. yd. 8 sq. ft. 84.384 sq. in. ? 

53. Of 1 cord is 1256.32512 cu. in. ? 

54. Of 1 bu. is 1 pk. 7 qt 1.6 gi. ? 

55. Of 1ft) is 4g 63 .96 gr. ? 

56. Of 1 mile is 2 ft 7.68 in. ? 

57. Of 1 acre is 30 sq. rd. 4 sq. ft. 51.264 sq. in. ? 
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91 • To multiply ^by a Fraction. 

(a.) Multiplying a number by 1 gives the number itself for a 
product. Hence, multiplying a number by | of 1, or J, must give 
I of the number for a product ; multiplying a number by J23 must 
give .23 of the number for a product; and, generally — 

(b.) To multiply a number by a fraction is merely to obtain 
such a part of it as the fraction indicates. 

(c.) Hence, to multiply by a fraction, we have only to multiply 
by the numerator of the fraction and divide by the denominator. 

I. What is J times 254? 

SoLunoN.— 2 times 254 equals J of 254, which, found as explained in 86, 
is 222^. 

NoTB. — The fraction in each answer should be reduced to its lowest 
terms. 

(d.) What is the product of — 

2. f times 783 ? 6. ^ times 7.92 ? 

8. f times 4.86 ? 7. ^^ times 6.07 ? 

4. I times 6.345 ? 8. f times 4.158 ? 

5. f times 868 ? 9. f times 943 ? 

10. What is the product of f X j J ? 

SoLUTioK.— J multiplied by jj « jj of |, which is found by writing the 
fraction | and then making 11 a fiitotor of the numerator and 12 a factor of 
the denominator, as in the written work below. 

2 

8 n 8X11 22 

9 ^ 12 "^ 9 X M "^ 27* 

8 

II. What is the product of 3J X 2J; x If ? 

SoLUTiOK.— 3J X 2| X If « } X I X V- ^«* } multiplied by | - | 
of }, and this product multiplied by y cs y of | of }. Hence the follow- 
ing written work : 

(e.) The above solutions show that to multiply vulgar fractions 
together is the same thing as to. reduce compound fractions to 
simple ones. (See 87.) 
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Find the following products : 

V 



18. i X 

14. i X 

15. i X 

16. I X 

17. 3f X 3? 

18. 4| X 5j? 
18. Cif X4f? 



J X J X i? 

21. t X iJ X A? 

23. } X i X 5J? 
28. 3J X iJ X f ? 

24. ft X if X 2if ? 

25. 4J X 3| X 7i? 

26. 8t^ X 6f X 2J? 

27. 27f X 6t X 4J? 



28. fof fXJiof IJ? 

29. |of f of f X fof J? 

80. f of 2f X fof 4J X 5i X f? 

81. Jof iof i X iof Jof i? 

82. |of }of f X li X li X H? 



3.4S 
23.7 



/ 



92. To multiply by a Decimal Fraction. 

1. What is 23.7 X 8.43 ? 

l8T Solution. — 23.7 times 8.43 « 28.7* of 8.4S, 
which, foand hy multiplying 8.48 hy 237 and removing 
the point one place further to the left (86| 20th example) 
18 199.791. 

2d SoLunoH. — 8.7 multiplied hy 8.43 « 8.43* of 
23.7, which, found by multiplying 23.7 by 8.43 and 
removing the point two places further to the left, is 
199.791. 

NoTB. — The slight difference in the above solutions 
of the last examplo results from the different reading 
of the sign iff multiplication. The student should not be 

confined to either form, but should be prepared to use the one that is most 

convenient in the example he is considering. 

* When mixed decimal numbers are to be multiplied together, the mul- 
tiplier should in the solution be read as an improper fraction. The multi- 
plicand may be read either as a mixed number or as an improper fraction. 
Thus in the first of the above solutions, " 23.7 of 8.43" should either be read 
W ^^ Hh ^^ tV ^^ ^TffV' ^^^^ "* *^® second "8.43 of 23.7" should 
either bo read 9*^^ of s^y , or « y of 23/^. 



5901 
2529 
1686 

199.791 

23.7 
8.43 

m 

948 
1896 

199.791 
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(a.) From the above solutions, we infer that, to multiply by a 
decimal fraction, we multiply as though it were a whole number, 
and remove the decimal point in the product as many places 
further to the left than it is in the multiplicand as there are places 
of decimal fractions in the multiplier. The product, then, will 
contain as many places of decimal fractions as there are in both 
the multiplier and multiplicand. 

(b.) Find each of the following products : 

8. .3 X .3? 13. 8 X .3 X .07? 

8. 4.5 X .007? 18. 653 X .4 X 9.5? 

4. .25 X .25? 14, .25 X .25 X .25? 

5. .48 X 6.3? 15. 12.5 X .5 x 1.6? 

6. .006 X .03? 16. 3.07 X 2.05 X 40.3? 

7. .005 X .005? 17. 14 x 1.4 X .14? 

8. .878 X 1.06? 18. .06 X .7 X .005 X 600? 

9. 3243 X 1.04? 19. 3.4 x .007 X 8.03 X 50? 

10. 8 X .3 X 7? 20. 500 X .005 x .05 X 5000? 

11. .08 X .03 X .07? 21. 375.0623 X 6.423 X 50.0329? 



93* Practical Problems. 

!• How much will i^ of a ton of iron cost at $54.25 per ton ? 

Solution. — If 1 ton of iron costs $5425, j^ of a ton will cost -j^ of 
$5425, which, found as before ezpluned, is $22.60 1^^ » $22,604 +. 

Note. — It will often, if not nsaally, be found best to write the work for 
these problems in form for cancelling. 

How much will — 

2. I of a barrel of flour cost at $11.28 per bbl. ? 

8. I of a bag of coffee weigh if a bag weighs 149 lb. ? 

4. } of a pound of tea cost at | of a dollar per lb. ? . 

6. j of an acre of land cost at $85f per acre ? 

6. .9 of a cord of wood cost at $6.54 per cord ? 
jr. .73 of a hogshead of wine at $137.50 per hhd, ? 
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8. .297 of a stack of hay weigh if the whole weighs 4.36 tons? 

9. 13f rods of fence cost at J of a dollar per rod ? 

10. A lot 17 J rods long and 16 j\ rd.wide cost at $2 per rod? 

11. A block 8.3 ft. long, 2.9 ft. wide, and 12 ft. high, cost at 
$1.53 per ft. ? 

12. 4 of a sq. rd. cost at } of a dollar per sq. yd. 7 
IS. 5f rd. of wall cost at $ly\ per yd. f 

14. Qeorge has $148.75, Joseph has | as much money as George, 
and Edward has f as much as Joseph. How many dollars does 
each have 7 

15. A man bought a house for $3483, and sold it so as to gain 
.75 of the cost? What was his gain 7 

16. A man who owned an acre of land sold .3 of it at the rate 
of $124.74 per acre, and the remainder at the rate of $137.96 per 
acre 7 How much did he receive for each lot and for both 7 

17. I bought .7 of a ton of coal at $8.43 per ton, 1.16 cords of 
wood at $7.39 per cord, and 5.5 baskets of charcoal at $.35 per 
basket What was the Amount of my purchase 7 

18. If it takes 1} bushels of seed to sow an acre of land, how 
many bushels will it take to sow 3^ acres 7 

19. How many square feet are there in the four walls of a room 
16 ft. long, 15| feet wide, and 8} ft high 7 

20. If 12 lb. of chocolate cost 3 J, how much will 7} lb. cost 7 

SuGGBSTiOBr. — 1 lb. wm cost 8-i5_-, and 7| lb. wiU cost $-1521—. 

4 X 12 » 4 X 12 X 3 

21. If 18 acres of land are worth $1745|, how much are 8| 
acres worth 7 

22. 3 misn bought a cargo of coal for $875,625. The first took 
J of it, the second took twice as much as the first, and the third 
took the remaind^. How many dollars ought each to pay 7 

23. For how much must I sell a lot of goods costing $3244 in 
order to ^in .15 of the cost 7 
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24. For how much must I sell a lot of goods costiDg $838.54 in 
order to lose .27 of their cost ? 

25. I bought 2| yards of broadcloth at $5.83 per yard, 5| yards 
of cassimere at $1.65 per yard, and 6^ yards of doeskin at $1.90 
per yard, giving in payment a hundred-dollar bill. How much 
ohauge ought I to receive f 

26. I sold 8} tons of hay at $19.37 per ton, receiving in payment 
8 j cwt. of sugar at $8.69 per owt, and the rest in money. How 
much did I receive in money ? 

S7. In a cornfield there are 87 rows of com, each row containing 
138 hills. Now, allowing that each hill produces 5 ears of com, 
and that each ear contains If gills, how many bushels of com will 
the field contain ? 

28. In a certain house there are 25 windows, each window con- 
taining 12 panes of glass, each pane 16} inches long and 11{ 
inches wide. How many. square inches of glass are there in all? 

29. I bought 4 loads of hay, the first weighiug 1} tons, the 
second 1§ tons, the third 2 tons, and the fourth 1| tons. How 
many tons did I buy, and what did it all cost, at $18} per ton ? 

94« To find a Number from its Fractional Fart 

1. 36 is i of what number? 

IsT Solution. — If 36 is ^ of some number, J of that number must be 8 
times 36, or 288. Hence, 36 is ^ of 288. 

2in> Solution. — 36 is ^ of 8 times 36, or of 288. 

(a.) Of what number — 

2. Does 87 = 4 ? 4. Does 5.06 = .001 ? 

8. Does 527 = .1? 5. Does 11 = ^^? 

6. 42 equals jf of what number 7 

Solution.—- If 42 » || of some number, ^ of that 

number must equal -^ of 42, which is |^{, and ^^ m v 14 

of the number must equal 13 times this result — -i^ — «* 45|^, 
which, found by making 13 a factor of the numerator 3 

and reducing, is 45|. Hence, 42 equals if of 45|. 
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7. ii = §1 of what number? 

3 g Solution. — If |f = {f of some number, ^^ 

i& X 84 ^ of that number most equal ^ of -|^|, which is 

id X S§ " ^^* expressed by making 25 a factor of the donoml" 

^ ^ nator; and |g of the number must equal 36 times 

the last resulty which is expressed by making 36 a factor of the numerator^ 
as in the written work in the margin. Hence, |^ = |£ of 1^. 

(b.) Of what number — 

8. Does 84 = -ft-^ 15. Does f = f? 

9. Does 593 = f ? 16. Does 8J = J ? 

10. Does 487 = f J ? 17. Does 3f = jf ? 

11. Does 863 = .9 ? 18. Does J of f = 4 ? 

12. Does 47.85 = .05 ? 1 9. Does f = f ? 

18. Does .56 = .56 ? ^ 20. Does J of 6J = |f ? 

14. Does 5.84 = .012 ? '21. Does A of A = f ? 

22. If 12 of an acre of land cost $149.88, what will an acre 
cost? 

IST Solution. — If J| of an 

^Hd:^X26 .624.60 ^,,,,,, acre cost $149.88, ^^ of an acre 

• ^ - $—3- - $208.16|. wUl cost ^ of $149.88, which 

8 . ^149.88 , ,« . 

IS f g , and {J of an acre 

will cost 25 times the last result, which may be expressed by making 35 a 
factor of the numerator, as in the written work in the margin. 

How much will — 

28. A bale of cotton weigh if } of a bale weighs 327 lb. ? 

24. A cargo of coal cost if i of it costs $1528.35 ? 

25. A load of wood cost if ^ of it costs $9.73 ? 

28. A hogshead of molasses cost if /{- of a hhd. costs $17.25 f 

27. A barrel of flour cost if If barrel costs $12.50 1 

28. A load of hay cost if 2^ loads costs $35^ f 

29. A barrel of pork cost if 4^ bbl. costs $72.96 7 

80. 4| yards of cloth cost if 4f yd. costs $5{ ? 

81. f of n yard cost if f of a yard costs $1]^ ? 
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32. How much will a man earu in T/^ days if he earns $15 in 
4i days ? 

83. If 3^ bashels of com are worth as much as 5}^ bushels of 
oats, how many bushels of oats are 8f bushels of corn worth ? 

84. If 6 lb. of coffee can be bought for $f , how many pounds 
can be bought for $3]^ ? 

85. I owned f of a vessel and sold f of my share for $4728* 
What was the whole vessel worth at that rate ? 

86. A prize was to be divided between the captain and the first, 
second, and third mates of a vessel, in such a manner that the first 
mate was to have f as much as the captain, the second mate | as 
much as the first mate, and the third mate | as much as the second 
mate. Now, allowing that the share of the third mate was $100(^ 
what was the share of each of the others ? 

87. If { of a yard of cloth is worth as much as 3( pecks of salt 
at 1^ of a dollar per peck, how many dollars are 15} yards of 
cloth worth ? 



95« To divide by a Fraction. 

(a.) From the nature of division, it is obvious that — 

1st. With the same dividend, the larger the divisor the smaller 
will be the quotient, and the smaller the divisor the larger will be 
the quotient. 

2d. The quotient of any number divided by 1 equals the num- 
ber itself. Hence, dividing by a number greater than 1 must give 
for a quotient a number less than the dividend, and dividing by a 
number less than 1 must give for a quotient a number greater than 
the dividend. 

Illustrations. — The quotient of 24 + 12 is 2, bnt the quotient of 24 + 
} of 12, or 6, is 2 times 2, or 4, and the quotient of 24 •«- ^ of 12, or 4, is 3 
times 2, or 6. 

In like manner, since the quotient of 8 + 1 is 8, the quotient of 8 + 
1 is 2 times 8, or 16 and the quotient of 8 + | is 3 times 8, or 24. 
12 
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L Wliat is the quotient of 7 -r i? 

Solution. — Since the qaotient of 7 + 1 is 7, the qaotient of 7 *i- } muBt 
bis 3 times 7, or 21. 

2. What is the quotient of f -- i? 

SoLUTioir. — Since the qaotient of | -i- 1 is |, the qaotient of | -i- J most 
be 6 times ^, or 2|. 

(b.) From these examples, it is evident that the quotient of a 
number divided by i = 5 times the number ; divided by | = 7 
times the number; and, generally, that — 

(o.) The quotient of a number divided by a firaction having 1 
for its numerator equals the product of that number multiplied by 
the denominator of the fraction. 



(d.) What is the quotient of-^ 



3. 3 -4- J? 

4. 4 4-4? 
6.9 4-4? 



6. {4-i? 

7. f-4-A? 

8. f -^4? 



9. 8 4-.1? 

10. 6.3 -1- .01 ? 

11. 46 -f- .001? 



12. What is the quotient of 7 -4- f ? 

Solution. — Since the qaotient of 7 divided by | is 5 times 7, the qaotient 
of 7 dindod by | must equal ^ of 5 times 7, or | of 7 » 8|. 

13. What is the quotient of S 4- { ? 

Solution. — Since the qaotient of | divided by ^ is 3 times J, the qaotient 
of { divided by { must eqaal 4 of 3 times S *^ j of { « 1^ 

(e.) What is the quotient of — 



14. f-^«? 

15. J-f-i? 

18. f -^ 44? 



17. ii-^i 

18. i-T-V 

19. 44-^S? 



20. l|-f-2t}? 

21. 44-r54? 
22.,3i-^lJ? 



(f.) From the foregoing, it appears that the quotient of a num- 
ber divided by f = 4 ^^ ^ times the number, or } of the number ; 
that the quotient of a number divided by f = 4 ^^ ^ times* the 
number, or § of the number ; and, generally, that — 

(g.) The quotient of a number dfrided by a fraction equals the 
product of that number multiplied by the fraction inverted. 



TO DIVIBS BY A VRAOTION. 185 

(h.) Henoe, to find the quotient of a nnmber divided by a frac- 
tion, we multiply that number by the fraction inverted. 

28. What is the quotient of f -M ? 

Solution.— The quotient of ^ -^ | a the product of ^ x { "» f } =» 1^* 

S4. What is the quotient of 3^ 4- { of if ? 

Solution. — The quotient of 3^ or of } diWded by || must equal the 
product of } multiplied by jf, and the quotient of } -f- { of i| must equal f 
of this last resulty which gives the written work below: 

8 

ql ^ f!? ' ^ X ^3 X « 13 1 

^2 "^ 8 13 "" 2 X 1« X * " 3 ""3' 

(i.) Perform the following examples : 

25. i^ I? 88. 5f^2f? 81. 6f^8}? 

26. 2| -f- 3i? 29. 8J -f- 2f? 82. 4} -f- 5^? 

27. 4i -f- 6i? 80. 5f ~ li ? 88. 2f J -^ 2^? 

84. Jof fof J-f-fof Jof A? 
86. fof iof ii-rfof }of fi? 

86. |of }of f -f- If of Aof fj? 

87. i of if X f of V -^2i X J of iJ? 

88. f of f of ViF = how many times { ? 

89. f of 5 H- 2 J = how many times 6 ? 

40* f of f -7- f f of jf = how many times 9 ? 

41. A man owned 4f acres of land which he divided into house- 
lots, each containing f of an acre. How many house lots did he 
obtain? 

42. When | of a dollar will buy 1 yard of cloth, how many 
yards will $4ti buy? 

48. When 2^ yards of cloth cost $1, how many dollars wiU 8 J 
yards cost? • 

44. How many bushels of grain at 2 of a dollar per bushel can 
be bought for 7 quarter-eagles ? 

45. A man exchanged 7i barrels of apples worth $2} per barrel 
for wheat worth $1 j J per bushel. How many bushels of wheat 
did he receive ? 
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46. A man parchased 16 baskets of peaches each contuning { 
of a bushel, and sold them at the rate of f of a bushel for a dollar. 
How much did he receive for them ? 

47. A man who had $50 bought 17 bushels of salt at -f^ of a 
dollar per bushel, and paid the rest of his money for apples at $2^ 
per bbl. How many barrels of apples did he buy 7 

48. A man who had $100 paid f of his money for broadcloth at 
$2^ per yard. How many yards did he buy ? 

49. I own a lot of land 48( rods long and 16| rods wide. How 
many dollars will it cost to build a fence completely around it, 
provided that the fence costs } of a dollar per yard ? 



96« To divide by a Decimal Fraction.^ 

(a.) Since dividing by any fraction is equivalent to multiplying 
by that fraction inverted, it follows that to divide by .023 is the 
same thing as to multiply by 'J}^, which may be done by removing 
the point in the dividend three places to the right and then divi- 
ding by 23, or by dividing by 23 and then removing the point in 
the quotient three places to the right. As a similar thing is true 
of any other decimal fraction, it follows that — 

(b.) To divide by a decimal fraction, we may perform the divi- 
sion as though the divisor were a whole number, and then remove 
the point in the quotient as many places to the right as there are 
decimal places in the divisor. The quotient will thus contain as 
many places of decimal fractions as there are in the dividend more 
than in the divisor. 

Note. — In case the dind'end does not contain as many places of decimal 
fractions as thoidivisor, it will be well to annex ciphers enough to make as 
many, before beginning to divide. 

1. What is the quotient of 21.201 -^ 3.7 ? 

Solution. — The quotient of 21.201 divided by 3.7 equals the product of 
31.201 multiplied by ^f , which, found by dividing by 37 and removing the 
decimal point one place to the right, is 5.73. 
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(O.) What is the quotient of — 



8. 25 - 


■-5? 


10. 


.25-^5? 


18. 48 H 


-1.6? 


8. 25 H 


-.5? 


11. 


.26 -r.5? 


19. 6H 


-.001? 


4. 25 -i 


■-.06? 


18. 


.25 -T- .06 ? 


80. .048 H 


r.24? 


5. 25 -i 


-.005? 


13. 


.25 -7- .005 ? 


81. .24 H 


r.048? 


6. 2.5 - 


r5? 


14. 


.025-7-5? 


88. 16- 


1- .0016 ? 


7. 2.6 -; 


r.5? 


15. 


.025 -r .5 ? 


88. 8.72 - 


r400? 


8. 2.5 H 


-.05? 


16. 


.025 -7- .05 ? 


84. 9.28 - 


^1.16? 


9. 2.5 - 


r .005 ? 


17. 


.025 -7- .005? 


86. .001 - 


r.25? 



86. .6 of .24 of 48 -r- .012 of 3.6 of .002? 

87. .5 of .05 of .005 -7- .005 of .05 of .5 ? 

88. 1.7 of 62.5 of .07 -r 5.1 of .125 of 4.9? 

89. 7.2 of 1.47 of .0064 of .003 -7- 1800 of .0049 of .128 of 9000? 
80. .02 of 1.5 of .075 of 8.7 -r .3 of 1.25 of .0029 ? 



97« Complex Fractions. 



(a.) A Complex Fraction is one which has a fraction in one or 
both its terms. 

(b.) Complex fractions may be regarded as indicating that the 
numerator is to be divided by the denominator. 

3f 



1. Reduce tj to a simple fraction. 



Solution. 



18X7 



6* = ^J-*-^*"6-X3-6-A- 
(0.) In the same manner reduce the following : 



8 ?* 
8 A 



4 i 



7^ 
• 9.6* 



8. 
9. 



.44 
.0016' 

5 
.005' 



(d.) Complex fractions may also be reduced by multiplying 
both terms by such a number as will give a whole number in 
place of each. 
12* 
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2J 
10. Reduce qt to a simple fraction. 
o% 

Solution. — If 2| be multiplied by 4 or any multiple of 4, and d| be 

multiplied by 6 or any multiple of 6, the result in each ease will be a whole 

number. Hence, if both terms of the given fraction be multiplied by some 

multiple of both 4 and 6, the resulting fraction will be a simple one. Mul- 

2| 33' 
tiplying by 12, the least common multiple of 4 and 6 gives rf ^ 77> 

(e.) In the same manner reduce the following: 

U. % M. y 19. .3i. 

"»• if- "• S- ^- -''i- 

18. ^. 17. iy^. 21. .0073f. 

14- ||. 18- ^- 82. 6.58f. 

OB V 31 X 5 V 
28. Reduce . ? ^ » « ^ i? . to a simple fraction. 

_ 2f X 3} X S-rV _ 20 X 8 4x72 144 x 80 x 51 

SOLUTION. -j^^^^j^- - — ^^13 -^ 35X9X5" " 

20 X 8^ X 72 X 35 X 9 X 5 26 

7 X 9 X 13 X 1^ X 80 X 61 "° 156* 

(£) Reduce the foUowiflg fractions : 

4i X 3 ^ X 6f .025 X .75 x 4.8 
^ 5i X 9f • .001 X 62.5 X .9" 

15f x'tw X 9 .009 X .08 X 600 

*®* 7A X 24 X 1+f • 48 X .06 X .54 X .036- 

2fi 12 X } X 9t^ .03 X .7 X .008 x .000 5 
7i X 8t X 6- "• 3 X 40 X .25 X 4.9 * 

14f X 18j X &i . .0125 X 6.4 X 7000 X .0081 

7; X 100 X 16 • .00096 X 500 x 5.6 X .000001" 
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98« Other changes in the Terms of a Fraction. 

1. Reduce { to an equiyalent fraction haying 25 for its nume- 
rator. I 

SoLunoN. — Observing that the proposed nnmerator, 25, is 5 times the 
giren numerator, 5, we multiply both terms of { by 5, which gives | ^ ||. 

2. Keduce f to an equivalent fraction haying 15 for a nume- 
rator. 

Solution. — Obserying that the proposed numerator, 15, is IJ, or | of the 
given numerator, 6, we multiply both terms of f by |, or by 2|, which gives 

6 J16 

7 "■ 17i' 

(a.) In the fractions written beloyr substitute an appropriate 
denominator in place of x. 



.8 16 
»-9 = x- 


"• 11 = «• 


14 42 
^•17 »• 


4 12 
*" 17 - «• 


6.12 9 
13 X 


5 125 
'• 13 - X- 



9. Eeduce f to twenty-fourths. 

SoLunoK. — Observing that the proposed denominator, 24, is 3 times the 
given denominator, 8, we multiply both terms of & by 3, which gives | 

-if 

10. Reduce f to sixths. 

SoLtmosr.— Observing that the proposed denominator, 6, is | of the given 

CO . e oa 

denominator, 8, we multiply both terms of -r by 7, which giv^s > » ~-. 

8 4 80 

Note. — The following form of solution is sometimes adopted instead of 
ihe preceding: 

Since 1 » {ft f must equal | of {|, which is J{. 
Since 1 "" ^» g" "^^st equal o <>f r "" t» 
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(b.) Reduce — 

11. i to twentieths. ^'^^ i ^^^ f ^o twelfths. 

12. f to twenty-eighths. 18. } and { to twenty-eighths. 
18. f to thirty-sixths. 10. { and f to eighths. 

14. ^ to ninths. 20. f and } to twelfths. 

15. ^ to tenths. 21. 4 and f to fifty-sixths. 

16. ^ to fifty-firsts. 22. j and \i to seventy-seconds. 



99« Bednction to a Common Denominator. 

(a.) Fractions have a common denominator when their denomi- 
nators are alike. 

Illustrations. — £ and | have the common denominator, 9. | and f do 
not have a common denominator. 

(b.) Fractions having different denominators can be reduced to 
equivalent fractions having a common denominator. This is called 
BEDUCING THEM TO A COMMON DENOMINATOR, and is illustrated in the 
last six examples of the preceding article. 

(0.) In reducing fractions to a common denominator — 

1st. Keduce the compound and complex fractions, if any, to 
simple ones. 

2d. Reduce the simple fractions to their lowest terms, except 
when to do it would increase the labor of reducing to a common 
denominator. 

3d. Select a convenient number for the common denominator. 
Usually it will be best to select the least common multiple of the 
denominators. 

4th. Multiply both terms of each fraction by the number which 
gives the common denominator as the denominator of the result- 
ing fraction. 

2, Reduce |, i, f|^, jf, and j) to a common denominator. 
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Solution. — The least commoii multiple of the giren denominaton, 4, 5, 
12, 15, and 20, is 60. Hence, we select 60 as the common denominatcnr. 

Then, since 60 »• 15 times 4, we multiply both terms of | by 15, which 
l^ves f - Jf . 

Since 60 »■ 12 times 5, we multiply both terms of | by 12, which, ete. 

Henee, | « Jj, > - |§, jj - |J, || - f J. J J - f J. 

NoTB. — Many select the pmduot of the denominators for a common 
denominator. This method usaally inyolyes larger numbers than the pre- 
ceding, as will be seen in the following — 

2in> Solution. — The product of the given denominators is 72000, which 
we select for the common denominator. To obtain this, we multiplied 4, 
the denominator of the first fraction, by all the other denominators, «. e. by 
6, 12, 15, and 20. Hence, we must multiply the numerator by the same 
numbers, which gives | » ffgJJ. We multiplied the denominator of 
the second fraction by all the other denominators, t. e. by 4, 12, 15, and 20; 
hence, we must multiply the numerator by the same numbers, which gives 

(d.) Bedace to a common denominator— 



2. i and J. 
8. f and i, 

4. } and {. 

11. f, f, and i. 


6. 
6. 

T. 


f and }. 

i and ^. 

16. J, 


8. 1 and -ff. 

9. If and A- 
10. if and H- 

3j. and j^. 


12. }, i, and f. 




16 ^* 


1 A 3 
j-j. »•><! ij- 


18. iJ, \l and A. 




17 ^2 
17. jg. 


4j. and ^. 


!*• A. ih ««<i a- 




18 •* 
"• .21' 


6 , .005 
1.4' *°^ 35' 



19. f, .9, .7 J, and f. 

20. { of H, A of 18, and f of /y. 

21. .6, .75, 1.0289, and .000004. 

22. .05f , .7i, .07, and .09^. 

100* Addition and Subtraction of Fraotions. 

(a.) Fractions, like other numbers, must bo of the same deno- 
mination in order to be added or subtracted. 



142 FRACTIONS. 

(b.) To be of the same denomination, they mast be fractions of 
the same unit, and also have a common denominator. 

Illustrations. — ^ and | cannot be added in tbeir present form, any 
more than can 5 shillings and 3 pence. ^^ of a gallon and ^^ of a quart 
cannot be added, in their present form, any more than can 11 gallons and 
11 quarts. 

(o.) Hence, to add or subtract fractions, it is necessary to reduce 
compound and complex fractions to simple ones, and fractions of 
different units (as, | of a bushel and } of a quart) to fractions of 
the same unit, and then to reduce the fractions thus obtained to a 
common denominator. The addition or subtraction can then be 
made by adding or subtracting the numerators, as illustrated 
in 77. 

1. What is tiie sum of I of | + || +11+1? 

SoLVTioir. — Beducing the compound and complex fractions to simple 

e 9 e A I O 

ones, we have - of 7 -o -- and rr «• « • Hence, the problem be- 
6 4 8 Dj|- o 

comes f + f + iJ + A- 

Selecting 72 as the common denominator, and reducing the fractions to' 
seyenty-seconds, gives f f + 4f + f f + iff •= VV = Hi' 

2. What is the sum of j^ of £1 + 2^ shillings ? 

Solution. — ^ of £1 *>- 5^s., to which adding the 2^ shillings gives 
5{ s. + 2| s. » 7f s. f of a shilling « 10 d. Hepce, | of £1 + 2| s. » 
7 8. 10 d. 

3. What is the value of 784^ — 236f J ? 

Solution. — Selecting 90 as the common denominator, 784.|.i — 236|J a 
784" - 236«5 - 64721. 

ones. 90ths. 
784.11 V 784 55 Note. — The written work in the 

AQ4>a3 ^ 90 A an margin shows the resemblance of the 

'^ .....__ above to compound subtraction. 

547 76«647f|. 
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(d.) Perform the following operations : 

••i + i. 11-A-iV "'T-.^ 

•.f+f 18.4-f »"-m + :26' 

o * no 
7.| + f. 18.4i + 3i. 19. ^_iy. 

8.J-I. 14.5i+2«. SO.^'+U. 

« M 4. «i 15 *i _ li • «l 2| . 1-3 

■• lOi + er "• 9j 7f **• O ■•" 2}- 

88-H-? + J + f- «•? + !-«. 

88. lj + 2i+3t. M. 2f + J-A. 

««• 64 + 3t + 2i + tV. «»-« + .7+/,. 

8»-TV + « + 2i+H- 80. .4i + 4J + .3. 

«e.Jof|?-j. 81. { + }-f 

88. 1 — I — ^ — ^ — jJs — ifi^. 
84. 24| + 15Jt + 17§ — 6| — 3| + 6^. 
.. 11 ,16 ,81 . 13i 2f , 81 
"• 12 °^ 27 °^ 88 + 15 - 6i °^ 74- 

»6- ift + J% + HI- 
ST. 6.03 + 2| — 4,6J — .083 + 1 + ^ + .04f . 

88. ) of a £ + I of a Bhilling. 

89. j^ of a mile -)- ^ of a yard. 

40. I of a gallon -|- f of a quart. 

41. J of a lb. + i of "'^ OS. -}- 1 of a dwt 
48.Jofaa> — fofan2+4ofas. 

48. If of a bnsbel + }{ of a pk. — f | of a qt. — iV of a pt. 

.- 2 , 24 , . , 2.6 , 17.5f . 
44. = of an acre — gj of a sq. rd. + jr eq. yd. j^ gq. m. 
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101 • Miscellaiieoiu Problems. 

1. A merchant bought 4 pieces of cloth, the first containing 27^ 
yd., the second 28f yd., the third 28| yd., and the fourth 27t^ yd. 
How many yards did they all contain ? 

2. I bougLt three yards of cloth at $3| per yd., 2 pairs of shoes 
at 1} per pair, and a hat for $3f , giving in payment a twenty- 
dollar bill. How much change ought I to receive ? 

3. I bought I of a bushel of meal at 4 of a doUar per bu., giving 
in payment a quarter-eagle. How many dollars and cents ought 
I to receive back ? 

4. A lady went a shopping, and after paying $14^ for a dress, 
$8} for a shawl, $7| for a bonnet, $1^ for a collar, and ^ of a dollar 
for incidental expenses, she had $5f left. How much money had 
she at first? 

5. A, B, C & X> together own a ship. A owns i of her, B }, 
C x'^, and D the remainder. What part does D own ? 

6. A person on a journey travelled -^^ o^ the distance the first 
day, 1^ of it the second, i the third, ^ the fourth, -^jf the fifth, y\ 
the sixth, and the rest the seventh. What part of the whole dis« 
tance did he travel the seventh day ? 

7. How much more vnll 7$ bu. of com cost at | of a dollar per 
bu., than 9 J bu. of oats at -^j of a dollar per bu. ? 

8. How much will it cost to build a rod of wall at y^^ of a dollar 
perfect? 

9. How many solid feet in a block of stone 4^ ft. long. If ft. 
thick, and 1^ ft. wide ; and how much will it cost at $2| per cubic 
foot? 

10. If the sum of two fractions is ^, and one of them is f , what 
is the other ? 

11. George has | of a dollar. How much more money must he 
get, to be able to buy 2 knives at j"^ of a dollar each ? 
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12. A boy who had a quarter-eagle bought 3 books with it, and 
received in change a quarter-dollar, 4 half-dimes, 7 three-cen\ 
pieces, and 4 cents. How much did the books cost each, thej 
being of equal value ? 

18. What is the least common multiple of 18, 24, 36, 42, 54, 
and 60? 

14. How many days will it take a man who earns $1| per day to 
earn $100 ? 

15. If a man can earn $1J per day, and a boy can earn J of a 
dollar per day, how much can 1 man and 2 boys earn in a week, 
there being 6 working days in a week ? 

16. If a man can earn $1 in f of a day, how much can he cam 
in a week ? 

17. A farmer cuts | of a ton of hay from f of an acre of land. 
How much will he cut from a field containing 7} acres, the crop 
being uniform ? 

18. A young man who had inherited a large estate, spent | of 
it in dissipation, when he had $2582.52 left How much had he 
spent in dissipation, and what was the original value of the 
estate ? 

19. After spending ^ and ^ of my money, I had $13.58 lefb. 
IIow much money had I at first? 

20. What number multiplied by 3} equals 1^ times the quotient 
obtained by dividing 21 by 9 ? 

21. An estate of $8539.16 was divided among 2 sons and .3 
daughters, in such a way that each son had twice as much as 
each daughter. What was the share of each ? 

22. if $18000 is to be divided between two persons in such a 
way that the first will have three times as much as the second, what 
will be the share of each ? 

23. When pears are worth three times as much per bushel as 
apples, a person bought a bushel of pears and a bushel of apples 
for $5. What was the price of each per bushel ? 

13 
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24. A person bought a yard of silk and a yard of muslin for 
$2 J. Now, allowing that tho maelin was worth only f as mueh 
per yard as the silk, how many dollars was each worth per yard ? 

25. How much will it cost to build 23.86 miles of railroad al> 
$23463.75 per mile ? 

26. How much will 7.5 yards of ribbon cost at $.125 per yard? 

27. A man who owned a cotton factory sold ( of it to A, | of 
what remained to B, § of what remained to C, and the rest to D. 
How many dollars ought each man to pay for his share, if the 
factory was worth $50000? 

28. What will 2} tons of English bar-iron cost at £1 ISs. 6d. 
per ton ? 

29. Mr. Ball's farm contained 67 A. 3 R. 15 sq. rd., and I bought 
J of it How many A. B. and sq. rd. did I buy? 

30. George started from home to go to school, a distance of 4 
of a mile. After walking | of a furlong, he met James. How 
many furlongs, rods, etc. were the boys from the school-room when 
they met? 

31. I bought a gold pen and case for j of a £, a bottle of ink 
for ^ of a shilling, and a box of wafers for 3 J pence. What was 
the amount of my purchase ? 

32. I bought 3^ yd. of ribbon at ^ of a £ per yd., and 5f yd. at 
J of a shilling per yd. What was the amount of my purchase ? 

33. How many miles of furrow will be turned in ploughing an 
acre, if the furrows are \i of a foot wide ? 

34. What is the value of 2f acres of land at $46^ per acre ? 

35. How much will a square rod of land cost at $1.35f per 
square yard ? 

36. What must be paid for a piece of cloth containihg 7{i yards 
at$2jiperyard? 

37. How much will a nail of cloth cost at ^g of a dollar per 
inch? 

38. I bought 8| bushels of wheat at $1^ per bushel, and sold it 
ai $lf per bushel. How much did I gain by the transaction ? 
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89. What will be gained by purcbasing 15J barrels of apples at 
)!} per barrel, and selling them at $2y^^ per bbl. ? 

40. I bought 27f bbl. of apples at $1.62^ per bbl. It ccyt me 
$.18} per bbl. to have them carried to market, and I sold them for 
$2.16§ per bbl. What did I gain on them ? 

41. If Charles can do a piece of work in 9 days, and Joseph 
can do it in 10 days, what part of it can both together do in 1 day ? 
How many days will it take both to do it? 

42. If Mr. Stone can reap a field in 5 days, and Mr. Qray can 
reap it in 6 days, in how many days can both together reap it? 

43. Mr. French can do a piece of work in 20 days, Mr. Thomp- 
son can do it in 25 days, and Mr. Ellis can do it in 30 days. In 
how many days can all do it? 

44. When f of a barrel of crackers cost $2.37, how much will 
3] barrels cost ? 

45. When a man can earn $10.50 in 4 of a week, how much can 
he earn in 3 weeks ? 

46. If a ship sails 4.25 miles in .51 of an hour, how many miles 
will she sail in 1 day ? 

47. If .09 of a man's estate is worth $854.82, how much is the 
whole of it worth ? 

48. If .75 of an acre of land costs $98.55, how much will 3.4 
acres cost ? 

49. If .005383 is the product and .07 is the multiplier, what is 
the multiplicand ? 

W» J = f of what number ? 

61. If f of a yard of cloth is worth $lf, how much are 2J yd. 
worth? 

62. When $4^ will pay for 22J melons, how many melons will 
$4|payfor? • 

63. If 22IJ melons cost $4^, how much will 25| melons cost? 

64. If $4J will pay for 25| melons, bow many melons will $4j 
pay for ? 
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55. If a man can earn $2[| in 1| days, how many dollars can 
he earn in 2^\ days ? 

56^ If 18 horses can be kept 1 j§ days on 12^ bu. of corn, how 
many days can 14 horses be kept on 20} ba. ? 

Solution. — As the answer is to be in days, we first write the K^ days s 

^1 of a day. If 18 horses can be kept so many days, 1 horse can be kept 

18 times as many days, expressed by making 18 a factor of the numerator, 

28 X 18 
thus, — - — . 
xo 

If 12| bushels, or ^-^ of a bushel will keep a horse so many days, 4 of a 

bushel will keep him ^ of this number of days, expressed by making 63 a 

factor of the denominator, and | of a bushel will keep him 5 times the last 

28 X 18 X 5 

result, expressed by making 5 a factor of the numerator, thus, — :; . 

15 X 63 

If 1 horse can be kept so many days, li horses can be kept -f^ as many 

28 X 18 X 5 
days, expressed by making 14 a factor of the denominator, thus, 

10 X 00 X 14, 

If 14 horses can be kept so many days on 1 bushel of grain, they can be 

kept 20} or ^ times as many days on 20} bushels, expressed by making 81 

a factor of the numerator, and 4 a factor of the denominator, thus, 

28 X 18 X 5 X 81 

16 X 63 X 14 X 4* 

In practice, the written work would take the following form : 

9 8 

S8Xl«X#X8i 3X9 , ^. _ 

8 7 2 

Note. — In solying such problems, each condition may be considered by 
itself, without reference to the other conditions, and the problem considered 
as though made up of several simple problems. Por instance, the above 
problem was solved as though composed of the following : 

1. If 18 horses can be kept 1 j- J days on a given quantity of grain, how 
many days can 1 horse be kept on the same quantity? 

2. If 1 horse can be kept so many days (the number* obtained as the 
answer to the preceding question) on 12 J or ^-^ bu., how many days can he 
be kept on ^ of a bushel ? How many days on a bushel ? 

8. If 1 horse can be kept so many days (the last answer) on a bushel of 
grain, how many days cnn 14 horses be kept on it? 
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4. If 14 hones can be kept so many days (the last answer), on 1 bu. of 
grain, how many days can they be kept on 20 1 or U bushels ? 

The student should observe that the question in each case has been the 
same as that of the original problem, t. e. ''How many days/' and that the 
denomination of each answer is days, 

S7* If 43} lb. of meat will last 25 men 7 days, how many days 
will 58^ lb. last 13 men ? 

58. If 9^ acres of land will produce hay enough to keep 11 
cows 4f months, how many acres will produce bay enough to last 
8 cows 2/j months ? 

60« If 12 men can build a wall 31i^ rods long in 5^ days, in 
how many days can 20 men build a wall 73f rods long ? 

60. How many days will it take a man to dig a trench 78^ ft. 
long, 4} ft. wide, and 2} ft. deep, if it takes him 9f days to dig a 
trench 20^ ft. long, 2^ ft. wide, and 1^ ft. deep? 

61. If 10 men, by working 12 hours per day and 5| days in the 
week, earn $366} in 2 weeks, how many dollars will 15 men, 
working 9f hours per day and 6 days per week, earn in 3^ weeks ? 

62. If 18 bu. of corn are worth 24 bu. of oats, and 15 bu. of 
oats are worth 27 lb. of butter, how many pounds of butter are 
12 bu. of corn worth ? 

SoLunoN. — As the answer is to be in pounds of butter, we write 27 (the 
number of pounds of butter mentioned in the question), above a line as a 
numerator, and take care to express the values throughout in the same 
denomination. Since 15 bu. of oats were worth 27 lb. of butter, 1 bu. of 
oftts is worth ^ of 27 lb. of butter, expressed by making 15 a factor of the 
denominator, and 24 bu. of oats must be worth 24 times the last result, 
expressed by making 24 a factor of the numerator. But as this is also the 
value of 18 bu. of corn, 1 bu. of com must be worth JL of this, expressed 
by making 18 a factor of the denominator, and 12 bu. of com must be 
worth 12 times the last result, expressed by making 12 a factor of the nume- 
rator. This gives the following written work : 

3 8 6 
lb. of butter, ^^^^^*^ « 244 lb. of butter. Aia. 

To X TO 

6 S 

63. If 8 yd. of broadcloth are worth 15 yd. of silk, and 20 yd. 
of silk are worth 3 bbl. of flour, and 5 bbl. of flour are worth $38, 
how many dollars are 18 yd. of broadcloth worth ? 

13* 
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64. If 7 peaches are equal in value to 4 pears, and 9 pears to 24 
apples, and 16 apples to 35 plums, and 8 plums to 60 cherries, how 
many cherries are equal in value to 56 peaches ? 

65. If Edward can walk 6 miles while Arthur walks 4, and 
Arthur can walk 10 miles while Robert can drive 21, and Robert 
can drive 7 miles while Samuel can read 12 pages, and Samuel 
can read 18 pages while David can perform 4 problems, how 
many problems can David perform while Edward is walking 8 
miles ? 

66. When 16 sheep are equal in value to 5 cows, and 6 cows to 
4 oxen, and 15 oxen to 8 horses, how many horses are equal in 
value to 36 sheep ? 

67. Multiply .06 by .036, divide the result by .0012, and add 
.04 j of 1.37 to the quotient. 

68. Divide 53.7 acres of land into house-lots each containing 
.375 of an acre. 

69. A piece of work was to be completed in 40 days, but, after 
60 men had been employed 30 days, only f of it was done. How 
many men must be employed to complete the remainder of the 
work in the required time ? 

70. I gave 25.38 yards of cloth, worth $3.75 per yd., in exchange 
for 7.2 tons of hay. I sold .25 of the hay at an advance of $1.50 
per ton on its cost, and the rest at the rate of $12.75 per ton. Did 
I gain or lose, and how much ? 

71. I owned a pile of wood 37.5 ft. long, 4 ft. wide, and 4.6 ft. 
high. From it I sold 1 cord 3j^ cord feet at $6.25 per cord, and 
the rest for enough to make up $35. For how much per cord did 
I sell the last lot? 

102« Duodecimal Fractions. 

(a.) Duodecimal Fractions, or simply Duodecimals, are frac- 
tions whose denominator is 12, or some power of 12, and, in8tea4 
of being written, is indicated by one or more marks or accentfi 
placed at the right of the numerator and a little above it. 

Thus : 4^ = A ; 7^^ = jh ; 11""" = iHif, etc, 
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(b.)- In reading duodecimals, twelfths are usually called Primes; 
one^iundredraridffyHy-fourihs are called Seconds, etc. 

(c.) Duodecimals are employed in measuring lengths, surfaces, 
and solids ; so that the unit of measure is a foot of either Long, 
Square, or Cubic Measure, according to the nature of the thing 
measured. 

(d.) Since a linear inch equals iV ^^ ^ linear foot, a square inch 
j\^ of a square foot, and a cubic inch 717^7 of a cubic foot, it 
follows that in Long Measure the inch is represented by the 
prime, in Square Measure by the second, and in Cubic Measure 
by the third, 

(e.) Duodecimals may be added, subtracted, multiplied, and 
divided, as other fractions are. In performing these operations, 
it is necessary to notice that a unit of any denomination equals 
12 units of the next lower denomination, and ^ of a unit of the 
next higher denomination ; also that I'' X I'' = iV X A = ri? 
or V', that V X 1^ = Ti¥ X iV = lAif or V, etc. 

1. What are the contents of a floor 16 ft. 5^ long and 11 ft. 8^ 
wide? 

Rbabonino Process. — A floor 16 ft 5' long and 1 ft. wide must contain 
16 sq. ft. 5'. Hence a floor 16 ft. 5' long and 11 ft. 8' wide must contain 
ll^S- times 16 sq. ft. 5'. The work may be written as below. 

Explanation. — Moltiplying 16 5' 

by 8', we have 8' times 6' =» 40" 11 8' 

A + Tt¥)' Writing the 4", we ^g^^ ^, 
have 8' times 16 ft « 128' 



(t. «. -jS^ X 16 ft « 1^ ft), 1»1 «' 4" ^ 191 sq. ft. 76 sq. in. 

and 3' added equal 131' = 10 fb* 11', which we write. 

Now, multiplying by 11, we have 11 times 16 ft 6' =» 180 ft. 7'. which, 
added to the product by 8', gives 191 ft. 6' 4", which, being in Square 
Measure, the 4" = 4 sq. in., and the 6' = 6 times 12 sq. in. The result 
then equals 191 sq. ft 76 sq. ib. 

2. What, are the contents of a board 17 ft. y long and 2 ft. V 
wide ? 

3. What are the contents of a platform 18 ft. 7^ long and 9 ft 
4^ wide ? 
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4. How many square feet and inches are there in the outer 
surface of a box 6 ft. 3^ long, 5 ft. y wide, and 2 ffc. 7^ high ? 

6. How many square feet aud inches are there in the inner 
surface of the box described in the last problem, allowing that 
the boards composing it are 1 inch thick ? 

6. How many feet of boards will it take to make the abotre- 
named box? 

7. What are the solid contents of a block of granite 8 ft. 11^ 
long, 3 ft. y wide, and 2 ft. 6^ thick ? 

8. How many cubic feet of earth would be removed in digging 
a ditch 83 ft. 8^ long, 4 ft. 4^ wide, and 2 ffc. 10^ deep ? 

0. How much will a pile of wood 26 ffc. y long, 4 ffc. wide, and 
5 ft. 8^ high, cost at $.75 per cord foot? 

10. How many square yards of carpeting will it take to cover a 
floor 17 ft. 3^ long and 14 ft. y wide? 

11. How many yards of carpeting } of a yard wide will it take 
to cover a floor 16 ft. y long and 14 ft. y wide ? 

12. My room is 15 ft. 6^ long, 14 ft. 10^ wide, and 9 ft. 2^ high. 
It contains 3 windows each 5 ft. 4^ high and 2 ft. ll^^ wide : two 
doors each 6 ft. IV high and 2 ft. 11^ wide ; a closetrdoor 6 ft. 11^ 
high and 2 ft. y wide ; and a mopboard y wide extending around 
the room. How many square yards of plastering are there in its 
top and walls ? 

13. A man who owned a garden spot 127 ft. lO^" long and 96 ft. 
8"^ wide, built a heavy stone-wall around it 8 ft. y high and 2 ft. 
4^ thick, leaving space for one gate 7 ft. y wide and as high as 
the wall, and for two smaller gates each 2 ft. 7^ wide and 6 ft. 
8"^ high. How many cubic feet did the wall contain ? 

Note. — Observe what allowances are to be made for the thickness of the 
wall. 

14. How many bricks each 8"^ long, 4/ wide, and 2^ thick will 
be required to build the four walls of a house 23 ft. 2^ long, and 
18 ft. 7^ wide, the walls to be 21 ft. 3^ high and 1 ft. thick, and 
allowance to be made for 1 door 7 ft. 10'' high and 3 ft. 8^ wide, 
for 1 door 7 ft. 10^ high and 3 ft. 2^ wide, and for 18 windows each 
3ft,y h'jgh and 3 ft. 2^ wide ? 
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RATIO AND PROPORTION. 



103* Batios. 

(a.) Ratio b the part which one number is of another, or the 
quotient of one number divided bj another. 

Illustrations. — The ratio of 3 to 4 is |, or l^, because 4 equals | of 3, 
or 1^ times 3 ; or because 4 -i- 3 = | =» 1^. 

The ratio of 6 to 18 is i^, or 3, because 18 equals i^ of 6, « 3 times 6; 
or because 18 -s- 6 = ^ = 3. 

The questions in 90 were really questions in Ratio. 

Note. — Some writers consider the ratio of 3 to 4 to be |y and that of 6 to 
18 to be j^» instead of being | and y, as in the above illustrations. The 
difference is not practically of much consequence, for the term ratio is 
almost invariably used in some such connection as the following : " 9 has 
the same ratio to 12 that 6 has to 8/' which, by the first interpretation, 
means that ^^' s= J, or J = | ; and, by the second, ^9, = |, or } = |, both 
of which are manifestly true. The important thing is to apply the same 
interpretation to all ratios which are compared with each other. 

(b.) A ratio can always be established between abstract num* 
bers, but it can only exist between concrete numbers when they 
are of the same denomination. 

Illustration. — 6 plums are no part of 3 peaches, and hence have no ratio 
to them. 

(c.) Every ratio is a true fraction, and may be written and dealt 
with as such. 

(d.) Ratios are usually expressed by writing one number afler 
the other, and placing two dots between them. 

Illustration. — The ratio of 5 to 7 = 5 : 7, or J. 
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(e.) The numbers which form any ratio are called Terms of tHe 
ratio. The first term is called the Antecedent of the ratio, and 
the second term is called the Consequent of the ratio. 

Illustration. — In the ratio 6 : 9, 6 is the antecedent and 9 the oonse- 
qaent 

(£) Ratios, like fractions, may be Simple, Complex, or Com- 
pound. 

(^.) A Simple Ratio is the ratio of two entire numbers ; as, 
6 : 7, 4 : 5, or J, f . 

(h.) A Complex Ratio is the ratio of two fractional numbers, 
or of An entire and a fractional number ; as, f : 4|^, 6} : 3, or 
4J Z_ 

(i.) A Compound Ratio is the indicated product of two or more 
ratios; as, (3 : 8) X (6 : 4), or } of f. 

(j.) A compound ratio is usually expressed by writing the ratios 
which compose it under each other. 

7 : 11 ) expresses that the prodact of the two ratios 
5 : 3 J 7 : 11 and 5 : 3 is to be obtained; or, which is 
the same thmg, it means y of |, or y X f> or 7 X 5 : 11 X 3. 

(k.) The principles involyed in operations on ratios are similar 
in every respect to those involved in the corresponding operations 
on other fractions ; hence — 

(L) Multiplying or dividing both terms of a ratio by the same 
number does not alter its value. 

1. Reduce 9 : 12 to its lowest terms. 

Solution.— Dividmg both terms by 3 gives 9 : 12 = 3 ; 4, t. e. Ij^ « |, or 

(m.) Reduce each of the following to its lowest terms : 

2. 8 : 6. 4. 5 : 15. 6. 24 : 36. 

8. 12 : 16. 6. 9 : 7. 7. 18 : 10. 

8. Reduce 5^ : 4| to a simple ratio. 

Solution. — 5i : 4i = -f = - = 9 s 8. 

Oz 9 
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(n.) Reduoe the following to simple ratios. 

9. 4i : 5i. 18. 4.5 : .15. 

10. 6} : 2H. ^* -06 : .6. 

11. i : {. 14. 7.5 : .05. 

3: 7 
15. Reduce 8 : 9 ^ to a simple ratio. 



21:16 



1 



Solution. — The given ratio expresses „ of -r- ot ^ mm o \^ •t 

3 V 21 o X o X 21 

— 2, or 1 : 2. 

KoTB. — By the above solation, it appears that, in redaeing a eompoond 
ratio to a simple one, all its antecedents beeome fitetors of the new anteee- 
denty and all its consequents factors of the new consequent. 

(o.) Reduce the following to simple ratios : 

,« fl2: 7 _ f .9:. 08 

ID* 



20:2.7 



17 I 8 : 15. f .05 : .012. 

125:32 1. 09:. 025 



104* Proportions. 

(a.) A Proportion is an equality of ratios. 

(b.) Proportions may be either Simpli, Complex, or Gohfound. 

(c.) A Simple Proportion is the equality of two simple ratios. 

(d.) A Complex Proportion is the equality of two complex 
ratios, or of a complex and a simple ratio. 

(e.) A Compound Proportion is the equality of two ratios, one 
of which is compound. 

(f ) A proportion is expressed by writing two ratios one after 
the other, and placing four dots between them. 

iLLUBTRATiOHg. — 4 : 6 : ! 12 : 18 is a proportion. It expresses that the 
ratio of 4 to 6 equals the ratio of 12 to 18, and would be read, "4 is to 
as 12 is to 18.'* It means that 6 is the same part of 4 that 18 is of 12, or 
that 4 is the same part of 6 that 12 is of 18. 
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i: 7 ) 
The compound proportion i ^ . ^ /. r * • ^ • ^ expresses that the ratio of 4 

X 14 to 7 X 16 equals the ratio of 1 to 2. It would be read, "4 times 14 
is to 7 times 16 as 1 is to 2" and means that 7 times 16 is the same part of 
4 times 14, that 2 is of 1, or that 4 times 14 is the same part of 7 times 16 
that 1 is of 2. 

(g.) The sign of equality is sometimes used instead of the four 
dots. 

Illustration. — Instead of 4 : 6 : : 2 : 3, we may have 4 : 6 == 2 : 3. 

(h.) Every proportion may be expressed as the equality of two 
fractions. 

Illustration. — We may express the first of the proportions under f by 
« J = j|," and the second by "J of |J « 2." 

The outer terms (t. e. the first and fourth) of a proportion are 
called the Extremes ; and the inner terms (t. e, the second and 
third) are called the Means of the proportion. 

Illustrations. — In the first proportion under f, 4 and 18 are the ex- 
tremes, and 6 and 12 are the means ; and, in the second, 4 X 14 and 2 are 
the extremes, and 7 X 16 and 1 are the means. 

(i.) If any term of a proportion is omitted, it may easily be 
supplied ; for, from the nature of a proportion, it follows that — 

1st. The missing antecedent of any proportion must be the 
same part of its consequent that the given antecedent is of its 
consequent. 

2d. The missing consequent of any proportion must be the 
same part of its antecedent that the given consequent is of its 
antecedent. 

1. What is the missing term of 8 : 3 : : 24 : — ? 

Solution. — The missing term is the same part of 24 that 3 is of 8, t. e. 

24 X 3 
it is I of 24 Hence, 8 : 3 : : 24 : — -— = 9. 

2. What is the missing term of 7i : 3/jj : : — : 8| ? 

Solution. — The missing term is the same piart of 8| that 7i is of 3^,^^ 

7l> 7X X 8i 

\. e, it is ,-|- of 8|. Hence, 7J : 3/^ : : ^ ^ : St, or by reducing, 

7> ; 3/^ : : 16 : 8J. 
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8:7) 
8. What is the missing term of - ^ * h : : 64 : — ? 

Solution.-^ The miflsiog term is the same part of 64 that 7 X 9 is of 

ov>,. . sx 1 ^X^ *fl^ .»« TT 8:7) ^, 7X9X64 

8 X 14, t. e, it equals z—rTT of 6* = 36. Hence, , ^ ^ f : : 64 : _ ^ ., . 

o X 14 14 : 9 j o X 14 

«36. 
Find tne missing term of each of the following : 

4. 6 : 8 : : 12 : — . 7. 4i : 6f : : 6i : — . 

6. 9 : 25 : : — : 16. 8. .06 : 2.6 : : — : .15. 

6. 2 : — : : 7 : 5. 9. .012 : .Olf : : .5f : —. 

10. {J;8}::56:-. 12. { fg j g'} -' ~ -^^^- 

( j.) From the foregoing explanations and illustrations, we may 
infer that — 

Ist. Either extreme is equal to the quotient obtained by dividing 
the product of the means by the other extreme. 

2d. Either mean is equal to the quotient obtained by dividing 
the product of the extremes by the other mean. 

(k.) Hence, in a proportion, the product of the moans is equal 
to the product of the extremes. 

105« Problems in Proportion. 

Note. — These problems may be solved by analysis instead of proportion, 
if the teacher prefers it 

(a.) The forming of a proportion from the conditions of a 
problem is called Stating it. 

(b.) In stating a proportion, we write the number which is of 
the same denomination as the answer, for the third term, and 
arrange the first and second terms so that they may show the 
ratio of the the third term to the reouired answer. 
14 
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1. If. 7 cows cost $171.43, how much will 3 cows cost T 

Solution. — As the answer is to be dollars, we write $171.43 for the 
third term, and as 7 cows cost this sam, 8 cows will eost the same part of 
this that 3 is of 1, expressed by making 3 the second term> and 7 the first* 

Stateiibht.— 7 : 3 : : $171.43 : $Hld?2i? « $73.47. 

NoTB. — The preceding process is the most logical, bat, practically, it 
may be more convenient, after having found the third term, to consider that 
if the conditions of the problem are such as to require an answer greater 
than the third term, the second term must be greater than the first; but if 
they are such as to require an answer smaller than the third term, the 
second term will be smaller than the first. This is illustrated in the 

2d Solution. — Since the answer is to be dollars, we write $171.43 for the 
third term, and as 3 cows will cost less than 7 cows, we make 3 (the smaller 
number) the second term, and 7 (the larger number) the first, which £^VM 
the same statement as before. 

2. If a ton of hay will keep 8 cows 2} weeks, bow nuuiy weeks 
will it keep 5 cows ? 

IsT Solution.— Since the answer is to be weeks, we write 2i as the third, 
term, and as the hay will last 8 cows so many weeks, it will last 5 cows the 
same part of this that 8 is of 5.* 

21. V g 

Hence the statement, 5 : 8 : : 2i : — - — a 4. Ans. 

5 

2d Solution. — "We make 2^ the third term, as before. Then, as the hay 
will keep 5 cows longer than it will keep 8, we make 8 (the larger number) 
the second term, and 5 (the smaller number) the first, which gives the same 
statement as before. 

8. If 6 sleighs cost $150, how much will 8 cost ? 

4. If 9 horses eat 12 tons of hay in a winter, how many tcms 
will 5 horses eat in the same time ? 

5. If it cost $3.50 to transport 17.cwt. 3 qr. 19 Ih. a certain die- 
tance, how mach will it cost to transport 8 cwt 3 qr. 22 lb. the 
same distance ? 

* For it will last 1 cow 8 times as long as it will last 8 cows, and wiU 
Jast 5 cows J. as long as it will last 1 cow. 



PROBLBMS IN PBOPOBTION. 159 

6. How many pounds of sugar, at the rate of 8 pounds for a 
dollar, can be bought for $5.75 ? 

7. If a man can earn $1 in } of a day, how much can he earn 
in t of a day ? 

8. If 2f acres of land cost $137.84, how much will 5} acres 

cost? 

9* If 3f yards of cloth can be bought for $4^, how many yards 
can be bought for $2| ? 

10. How many bushels of grain at f of a dollar per bushel can 
be bought for $5 f 7 

11. I bought 8f barrels of apples for $15^, and afterwards 12f 
barrels at the same rate. What (lid I pay for the last lot 7 

18. How mtuiy men will it take to perform a piece of work in 8 
days which 12 men can perform in 6 days ? 

13. How many days will it take 50 men to do a piece of work 
which 80 men can do in 40 days ? 

14. If 9 men can build a wall in 2f weeks, how many men must 
be employed to build it in 6^ weeks ? 

15. If a ship's crew of 20 men have provisions enough for 18 
months, how many months will the provisions last if 10 men be 
added to the crew ? 

16. How many men must be employed to do a piece of work in 
{ of a month, which 36 men can do in If months 7 

17. If sugar is worth 12 cents per pound when weighed by the 
correct weight, how much is it worth per pound Troy ? 

18. How many yards of silk f of a yard wide vnll it take to line 
2| yards of broadcloth If yards wide ? 

19. If George does as much work in 9 days as Joseph does in 8, 
in how many days .vnll Qeorge do as much work as Joseph does 
in 9 days ? 

20. If Henry does as much work in 7 days as William does in 
11, how many days will it take William to do as much work as 
Henry does in 7 days ? 
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21. If 18 bags of coffee each weighing 96 pounds can be bought 
for $288, how many bags each weighing 75 pounds can be bought 
for the same sum ? 

22. I bought 2 pieces of cloth for the same sum per piece, but 
the first piece cost 1} times as much per yard as the second. If 
the second piece contained 25^^ yards, how many yards did the 
first piece contain ? 

23. I own two equal lots of land, but the length of the first lot 
is only f that of the second. Now, allowing that the second lot 
is 35 J rods wide, how wide is the first lot? 



106« Problems in (/ompouiid ProportioiL 

(a.) In solving problems in Compound Proportion, the third 
term is determined as in Simply Proportion. Then, taking any 
two similar conditions, we determine what ratio an answer de- 
pending on them alone would have to the third term, and, after 
writing this ratio, consider what ratio an answer depending on 
any two other conditions which are similar to each other would 
bear to this, and so proceed till all the conditions are considered. 
Solving the resulting proportion will give the result sought. 

1. If 9 men can mow a field containing 6| acres in 3 hours, 
how many hours will it take 12 men to mow a field containing 8| 
acres ? 

Solution. — 3 hoars T?ill be the third term, for the answer is to be in 

hours. As it takes 9 men so many hours, it will take 12 men the same part 

of this that 9 is of 12, expressed by making 9 the second term, and 12 the 

first. As it takes so many hours to mow 6$ acres, it will take the same part 

of this time to mow 8| acres that 8| is of 6$, which may be expressed by 

making 8| a factor of the second term and 6$ a factor of the first. "Ww 

. ,. .1. .. 12 : 9 ) « 3X 9X8i „^, 

thus have the proportion, gj . sf J ' ' ^ ' ^2 X 6| ^ *i' 

2d Solution. — We write 8 hours for the third term. Then, as it will take 
1 2 men a less number of hours to do a piece of work than it will take ^ 
men, we make 9 the second term and 12 the first. As it will take them 
longer to mow 8| acres than it will to mow 6$ acres, we make 8| the second, 
term and 6§ the first. We thus have the same proportion and answer as 
before. 
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2. If 6 men can earn $78.28 In 8 days, how much can 11 men 
«arn in 18 days ? 

8. If 6 men can earn $73.28 in 8 days, in how many days will 
II men earn $302.28 ? 

4. How many men will it take to earn $302.28 in 18 days, if 
it takes 6 men 8 days to earn $73.28 ? 

0. How many men will it take to earn $73.28 in 8 days, if it 
takes 11 men 18 days to earn $302.28 ? 

6. If 11 men earn $302.28 in 18 days, bow many dollars will 6 
men earn in 8 days ? 

7. If 11 men earn $302.28 in 18 days, in how many days will 6 
men earn $73.28 ? 

8. If 7 men earn $75.60 in 5 j days, how many dollars will 8 
men earn in 49 days ? 

9. If 54 yards of cloth 5 quarters wide will make 12 suits of 
elothes, how many yards 5i quarters wide will it take to make 18 
Baits? 

10. If a block of wood 6 ft. long, 1^ ft. wide, and If ft. thick, 
weighs 771f pounds, how much will a block of wood 8 ft. long. If 
fk. wide, and 1} ft. thick, weigh? 

11. If 7} acres of land are worth $191}, how much are 5} acres 
worth, allowing that 2^ acres of the first lot are equal in value to 
f of an acre of the last ? 

18. If a trench 100 ft. long, 4 ft. wide, and 3 ft. deep, can be 
dug for $100, for how many dollars can a trench 150 ft. long, 3 
ft. wide, and 2f ft. deep, be dug? 

18. A ship's crew of 25 men have provisions enough to give 
each man 30 oz. per day for 48 days, how many days would it 
last if they should take on board 15 more men ? 

14. If 15 ounces of wool make 3 yards of cloth 1 yard wide, 
how many ounces will be required to make lOt^ yards G quarters 
wide? 

14* 
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15. If 200 tiles 9 inches long tind 8 inches wide will pave my 
yard, how many tiles 1 ft. long and 10 inches wide will it take to 
pave it ? 

16. If 6 house-lots 84 ft. long and 72 ft. wide are given for 40 
double-eagles, how many house-lots 96 ft. long and 78 ft. wide 
ought to be given for 462f quarter-eagles ? 

17. If 8 men, by working lOf hours per day, 5J days per week, 
4 weeks per month, and 11^ months per year, can earn $8800 in 
3J years, how many dollars can 9 men working 9f hours per day, 
5| days per week, 3| weeks per month, and 11 months per year, 
earn in 2^ years ? 

18. If 7.5 pieces of cloth each containing 30 yards .9 of a yard 
wide can be bought for $112.50, how many pieces e?vch containing 
32.5 yards 1.62 yards wide can be bought for $425 ? 

19. If 3 men can pick the apples in an orchard of 24 trees in 1{ 
days of lOJ hours each, how many days of 9f hours each would 
it take 10 boys to pick the apples in an orchard of 54 trees, allow- 
ing that the apples on 5 trees in the second orchard can bo gathered 
as easily as those on 3 of the first, that 6 men do as much work as 
9 boys, and that the boys are idle -^ of the time ? 
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• 107« Preliminary Definitions. 

(a.) If I use an article of value belonging to another, it is but 
right that I should pay him for the use of it. 

Illustration. — We pay rent for the use of a house or store. 

(b.) Money paid for the use of money borrowed from others or 
due to them is called Interest. 
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(o.) The money used is called the Principal. 

(d.) The principal and interest added together form the Amount. 

Illustration. — If I should pay $9 for the use of $150 for 6 months, $9 
would be the interest, $150 would be the principal, and $150 + $9, or $159, 
would be the amount 

(e.) Interest is usually reckoned at a certain number of hun- 
dredths of the principal for each year it is used. This number 
of hundredths is called the Rats Per Cent, or simply the Ratb. 

Illustration. — If a man pays a sum equal to .06 of the principal for 
each year that he uses it, the rate is 6 per cent 

Note. — The term Per Cent means simply one-hundredths, and applies to 
other quantities as well as to dollars and cents. 

(f.) In computing interest, it is customary in this country to 
regard each calendar month as 30 days. In England, however, 
the months are reckoned according to the number of days which 
they contain. 

(g.) Interest may be either Simple or Compound. 

(h.) It is Simple when reckoned on the principal only. 

(i.) It is Compound' when, at regular intervals, the interest is 
added to the principal, so as to form a new principal on which 
interest is to be reckoned as on the original principal. 



108« Legal Rate. 

(a.) In most countries, laws called Usury Laws have been 
passed, regulating in some way or other the rates of interest. 

(b.) Usury Laws commonly embrace the following particu- 
lars — 

1st. They fix the rate which shall be paid when no special rate 
has been agreed upon by the parties. The rate thus fixed is called 
the Legal Rate. 
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2d. They forbid persons to receive interest at more than some 
given rate. 

3d. They impose penalties for their violation. 

(c.) Any excess over the rates allowed by these laws is callea 
Usury. 

(d.) In most States, the legal rate is also the highest lafee 
allowed by law, even on special contracts. 

(e.) The legal rate of interest in the several States of the Uniony 
Jan. 1, 1858, was as follows : 

5 per cent in Louisiana. 

7 per cent in New York, South Carolina, Georgia, Michigan, 
and Minnesota. 

8 per cent in Alabama and Texas. 
10 per cent in California. 

6 per cent in the rest of the Union, in the United States' Courts, 
and in the British Provinces. 

(£) By special written contract; as high as 8 per cent may be 
received in Florida and Louisiana; as high as 10 per cent in 
Mississippi, Ohio, Illinois, Iowa, Missouri, Michigan, and Arkan- 
sas ; as high as 12 per cent in Texas; and any rate whatever in 
California. In Wisconsin, interest exceeding 12 per cent cannot 
be collected by law. 

(g.) The legal rate of England and France is 5 per cent. 

Note. — In this treatise, 6 per cent is to be understood in all cases where 
the rate is not specified. 

109« To compute Interest at 6 per cent 

(a.) 6 per cent per year, interest for 2 months is J of 6 per cent, 
or 1 per cent of the principal, which may be found by removing 
the decimal point two places towards the left, and is as many cents 
as there are dollars in the principal. 

Illustrations. — The interest for 2 months of $64 is f.64; of $379 !■ 
$3,T9; or $866.73 is $8,567; of $.90 is $.009, etc. 
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(b.) What is the interest of each of the following sums for 2 
months ? 



1. $600? 


4. $8? 


7. $61 ? 


2. $328? 


5. $5.70? 


8. $56,859? 


8. $43? 


6. $897.20? 


9. $328.74? 



(c.) Interest for 2 months being 1 per cent of the principal, 
intei^st for I month most be | per cent of the principal ; and, 
generally — 

Interest for any number of months must be il as many per oent 
of the principal as there are months. 

Illustrations. — At 6 per cent, interest for 8 mo. equals | of 8 per cent, 
or 4 per cent of the principal ; for 13 mo. it equals ^ of 18 per cent, or 6^ 
per cent of the principal. 

10. What is the interest of $824.38 for 9 mo. 15 da. ? 

Solution. — At 6 per oent per year, interest for mo. 15 da., or Oil, or 
Oj- mo.f must equal ^ of 9^ per oent, or 4| per cent, of the principal^ 
Hence, the required interest is 4| per cent, or .04| of $824.38, which is 
$39,158. 

Note. — The denominations below mills need not be given in the answer; 
bat if the number of tenths of a mill is more than 5, 1 should be added to 
the number of mills. Ctfre should be taken, especially when multiplications 
are to be made, to carry out the work far enough to secure accuracy in the 
mills' place. 



11. What 

12. What 
18. What 

14. What 

15. What 

16. What 

17. What 

18. What 

19. What 

20. What 

21. What 

22. What 



s the interest of $849.64 for 4 mo. ? 

s the interest of $927.38 for 9 mo. ? 

s the interest of $25768 for 1 yr. 6 mo. ? 

s the interest of $537.89 for 7 mo. ? 

s the interest of $26.59 for 11 mo. ? 

s the interest of $876.28 for 2 yr. 5 mo.? 

s the interest of $37.94 for 8 mo. 20 da. ? 

s the interest of $869.73 for 4 mo. 16 da.? 

s the interest of $3.89 for 11 mo. 6 da. ? 

s the interest of $694.83 for 15 mo. 11 da.? 

s the interest of $297.38 for 13 mo. 19 da.? 

s the interest of $528.73 for 11 mo. 7 da. t 
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(d.) 6 days being jV of 2 months, or of 60 days, interest for 6 
days must equal tV of 1 per cent, which is .001 of the principaL 
Hence — 

(e.) Interest for any number of days must be | as many thoa* 
sandths of the principal as there are days. 

Illustratioks. — Interest for 1 mo. 18 da. or for 48 days «« } of .048 ■■ 
.008 of th« prindpaL Interest for 1 mo. 23 da. or 53 da. »- J of .053 »- .008| 
of the principaL 

(C) Apply these principles to the solution of the foUowfng 
examples. 

88. What is the interest of $824.38 for 9 mo. 15 da. ? 

SoLunov. — 9 mo. 15 da. «= 285 da., and interest for 285 da. * } of .285 
- .0471 of the principaL .047^ of $824.38 » $39,158 - Ans. 

Non.— Many business men adopt this method ezolosiyely. 

84. What is the interest of $637.28 for 2 mo. 12 da. ? 

85. What is the interest of $759.42 for 1 mo. 24 da. 7 

86. What is the interest of $928.64 for 11 mo. 18 da.? 

87. What is the interest of $379.48 for 3 mo. 19 da.? 

88. What is the interest of $694.83 for 5 mo. 16 da.? 

89. What is the interest of $287.29 for 10 mo. 10 da.? 

80. What is the interest of $150 for 6 mo. 25 da. ? 

81. What is the interest of $369.50 for 1 yr. 1 mo. 1 da.? 
88. What is the interest of $278.75 for 3 yr. 5 mo. 18 da.? 
88. What is the interest of $908.62 for 2 yr. 11 mo. 17 da. ? 

(g.) Some combine the last two methods, thus : Add | as many 
hundredths as there are months to {^ as many thousandths as there 
are days, and multiply the principal by the result 

84. What is the interest of $543.28 for 1 yr. 7 mo. 17 da. ? 

Solution. — 1 yr. 7 mo. 17 da. «= 19 mo. 17 da. Interest for 19 mOb ■■ 
^ of .19 » .09}, or .095 of the principal, and interest for 17 da. » ^ of .017 
B .002| of the principal. Hence, interest for 19 mo. 17 da. «- .095 -f- .002| 
mm .097| of the principaL .097| of $543.28 « $53,151, the interest required. 
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(h.) Perform the following examples by this method: 

85. What is the interest of $329.48 for 8 mo. 24 da. ? 

86. What is the interest of $286.37 for 14 mo. 12 da.? 

87. What is the interest of $579 for 7 mo. 18 da. 7 

88. What is the interest of $636.12 for 1 mo. 15 da. ? 

89. What is the interest of $256.69 for 3 mo. 21 da. ? 

40. What is the interest of $158.36 for 1 yr. 2 mo. 17 da.? 

41. What is the interest of $807 for 2 yr. 5 mo. 29 da.? 
48. What is the interest of $425.30 for 1 yr. 3 mo. 6 da.? 
48. What is the interest of $900 for 3 yr. 2 mo. 11 da. ? 

44. What is the interest of $829.37 for 4 yr. 8 mo. 2 da.? 

(L) Perform the following examples by the method which yoa 
regard as most convenient. 

45. What is the interest of $671.38 for 5 mo. 9 da. ? 

46. What is the interest of $328.16 for 14 mo. 15 da. ? 

47. What is the interest of $69.84 for 23 mo. 28 da. ? 

48. What is the interest of $523.19 for 1 mo. 10 da. Ij^ 

49. What is the interest of $4798 for 1 yr. 3 mo. 12 da.? 

50. What is the interest of $1384 for 21 mo. 12 da. ? 

51. What is the interest of $697.39 for 1 mo. 5 da. ? 

52. What is the interest of $57 for 9 mo. 18 da. ? 
58. What is the interest of $853.65 for 2 mo. 3 da. ? 

54. What is the interest of $1798.56 for 2 yr. 3 mo. 9 da.? 

55. What is the amount of $52.96 for 16 mo. 24 da. ? 

56. What is the amount of $697 for 15 mo. 15 da. ? 

57. What is the amoant of $257.36 for 7 mo. 7 da.? 

58. What is the amount of $950.75 for 4 mo. 15 da. ? 

59. What is the amount of $2167 for 17 mo. 19 da.? 

60. What is the amount of $625.50 for 9 mo. 12 da. ? 

61. What is the amount of $379.68 for 21 mo. 11 da. ? 

62. What is the amount of $5843 for 11 mo. 27 da. ? 
68. What is the amount of $327.96 for 18 mo. 1 da. ? 
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84. What is the amount of $93.24 for 3 mo. 18 da.? 

65. What is the amount of $2978.15 for 3 mo. 15 da. ? 

66. What is the amount of $137.28 for 16 mo. 21 da. ? 



110« Interest at 6 per cent for Multiples and Divisors 

of 200 Months. 

(a.) Since at 6 per cent, interest for 2 months is 1 per cent of 
the principal, interest for 20 months must equal 10 per cent, or -ji^, 
of the principal, and interest for 200 months must equal 100 per 
cent of the principal, or the principal itself. Hence — 

(b.) Interest for ^ of 200 months, or 100 months, equals ^ of 
the principal ; interest for J of 200 months, or 66 months 20 days, 
equals ^ of the principal, etc. ; and interest for ^ of 20 months, or 
10 months, = ^ of -j^ of the principal; interest for i of 20 months, 
or 6 mo. 20 da., equals ^ of jV of the principal, etc. 

(c.) These considerations will suggest very simple methods of 
computing^ interest for any convenient multiples, or fractional 
parts of 2 mo., 20 mo., or 200 mo. They may be applied in the 
solution of the following examples. 

I. What is the interest of $547.96 for 33 mo. 10 da. ? 

Solution. — 33 mo. 10 da. « 331 mo. = 1 of 200 mo. Hence, the required 
interest eqaals k of the principal, or ^ of $547.96, which is $91,326. 

2. What is the interest of $84.28 for 200 mo. ? 

3. What is the interest of $60.72 for 100 mo. ? 

4. What is the interest of 36.60 for 66f mo. ? 
6. What is the interest of $24.33 for 50 mo. ? 

6. What is the interest of $21.75 for 40 mo. ? 

7. What is the interest of $18.72 for 33^ mo. ? 

8. What is the interest of $29.75 for 25 mo. ? 

9. What is the interest of $54.80 for 20 mo. 7 
10. What is the interest of $13.74 for 16| mo. ? 

II. What is the interest of $75.30 for 13^ mo. ? 
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12. What 

13. What 

14. What 

15. What 

16. What 

17. What 

18. What 

19. What 

20. What 

21. What 

22. What 
28. What 



is the interest of 
is the interest of 
is the interest of 
is the interest of 
is the interest of 
is the interest of 
is the interest of 
is the interest of 
is the interest of 
is the interest of 
is the interest of 
is the interest of 



$64.16 for 12i mo. ? 
$4.67 for 16 yr. 8 mo. ? 
$35.82 for 2 yr. 9 mo. 10 da. ? 
$5.46 for 1 yr. 4 mo. 20 da. ? 
$429 for 8 yr. 4 mo. ? 
$725 for 2 yr. 1 mo. ? 
$768 for 4 yr. 2 mo. ? 
$6.54 for 1 yr. 1 J mo. ? 
$87.32 for 1 yr. 8 mo. ? 
$25.30 for 3 yr. 4 mo. ? 
$58.35 for 5 yr. 6 mo. 20 da. ? 
$14.72 for 1 yr. mo. 15 da. ? 



24. What is the interest of $25.47 for 6 mo. 20 da. ? 

Solution. — 6 mo. 20 da. = 6| mo. « ^ of 20 mo. Hence, the required 
interest must equal ^ of ^i^ of the principal, or ^ of $2,547, which is $.849* 



25. What is the 

26. What is the 

27. What is the 

28. What is the 

29. What is the 
SO. What is the 

31. What is the 

32. What is the 

33. What is the 

34. What is the 

85. What is the 

86. What is the 

87. What is the 
38. What is the 
89. What is the 

40. What is the 

41. What is the 

15 



interest of 
nterest of 
nterest of 
nterest of 
nterest of 
nterest of 
nterest of 
nterest of 
nterest of 
nterest of 
nterest of 
nterest of 
nterest of 
nterest of 
nterest of 
nterest of 
nterest of 



$57.84 for 20 mo. ? 
$684 for 6 mo. 20 da. ? 
$2872 for 5 mo. ? 
$69.80 for 4 mo. ? 
$3.24 for 3 mo. 10 da. ? 
$578 for 2 mo. 15 da. ? 
$36.24 for 1 mo. 20 da. ? 
$45.15 for 1 mo. ? 
$357 for 20 da. ? 
$41 for 15 da. ? 
$837 for 12 da. ? 
$582 for 10 da. ? 
$15 for 4 da. ? 
$896 for 3 da. ? 
$557.80 for 2 da. ? 
$479 for 1 da. ? 
$954 for 4 mo. ? 
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42. What is the interest of $83.60 for 10 mo. ? 

43. What is the interest of $95.36 for 3 mo. 10 da. ? 

44. What is the interest of $57.24 for 2 mo. 15 da. ? 

(d.) Interest for any time whatever can usually be computed 
easily by dividing the time into some of the above convenient 
parts, as illustrated in the following solutions. 

Note. — In these solutions, letters are used to mark the numbers and 
indicate to the eye how they have been obtained. Thus, in the first eola- 
tion, "M of a " 6 » $17,895" means that $17,895 is .04 of $447.38. 

45. What is the interest of $447.38 for 8 mo. 10 da. ? 



1st Solution.- 


■ 


.04 of a = 


a «■ 

6 = 


$447.38 « 


Prin. 




17.895 = 


Int. 8 mo. 




iof 


.01 of a = 

6 + 


=» 
c = 


.746 = 


" 10 da. 




$18.641 » 


" 8 mo. 10 da. 


2VD SOLUTIOH.- 


— 




ae= 


$447.38 « 


Prin. 




iof 


.1 of o = 


6 = 


22.369 =: 


Int 10 mo. 






iof 6 = 


= 


3.728 =» 


" 1 mo. 20 da. 



6 — c = d= $18,641 « " 8 mo. 10 da. 
46. What is the interest of $873.29 for 2 yr. 7 mo. 20 da. ? 
iBi SoLUTioii. — a = $873.29 « Prin. 





.1 of o « 6 =» 87.329 = Int 20 mo. 




i of 6 « c = 43.664 « " 10 mo. 




jofc«d=i 7.277 =» " 1 mo. 20 da. 




6 + c + rf = «= $138,271 = « 31 mo. 20 da. 


2nd Solution. - 


a = $873.29 = Prin. 




J of a = 6 « 145.648 = Int 33 mo. 10 da. 




y^ of .1 of a = c « 7.277 =• " 1 mo. 20 da. 




6 — c = d = $138,271 =» " 31 mo. 20 da. 


3d Solution. — 


a « $873.^9 =Prin. 




i of a = 6 « 109.161 « Int 25 mo. 




J of .1 of a = c =■ 29.110 = " 6 mo. 20 da. 




5 + c - d » $138,271 = " 31 mo. 20 da. 
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47. What is the interest of $57.20 for 7 mo. 15 da. ? 

48. What is the interest of $42.32 for 2 jr. 3 mo. ? 

49. What is the interest of $958.42 for 7 mo. 10 da. ? 
60. What is the interest of $538.69 for 23 mo. 10 da. ? 
51. What is the interest of $847.58 for 27 mo. 15 da.? 

62. What is the interest of $359.14 for 19 mo. 29 da. ? 

63. What is the interest of $413.00 for 16 mo. 14 da.? 

64. What is the interest of $537.28 for 1 mo. 24 da. ? 
66. What is the interest of $279.44 for 3 mo. 16 da. ? 

66. What is the interest of $638.71 for 21 mo. 20 da. ? 

67. What is the interest of $247.94 for 9 mo. 27 da. ? 

68. What is the interest of $482.24 for 24 mo. 24 da. ? 



69. What 

60. What 

61. What 

62. What 

63. What 

64. What 
66. What 

66. What 

67. What 

68. What 

69. What 

70. What 



a the amount of 
s the amount of 
s the amount of 
s the amount of 
a the amount of 
,s the amount of 
s the amount of 
s the amount of 
lS the amount of 
8 the amount of 
s the amount of 
s the amount of 



$697 for 6 mo. 26 da. ? 
$478 for 26 mo. 10 da. ? 
$983.96 for 199 mo. 29 da.? 
$93.65 for 1 mo. 19 da. ? 
$487.36 for 7 mo. 26 da. ? 
$257.86 for 3 mo. 22 da. ? 
$586.90 for 3 mo. 7 da. ? 
$859.46 for 9 mo. 3 da. ? 
$29468 for 1 mo. 13 da. ? 
$5873 for 14 mo. 14 da. ? 
$294.36 for 17 mo. 17 da. ? 
$368.25 for 9 mo. 13 da. ? 



111« To compute the Time. 

(a.) To compute the time during which money has been on 
interest, t. e. the time between the dates on which interest began 
and ended, first reckon the number of entire years, then the num- 
ber of entire calendar months remaining, and then the remaining 
days. 
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Note. — This method, although different from that usually given in school 
Arithmetics, is the one adopted by banks and business men, except when the 
interest is to be computed for some number of days, as 60 days, 90 days, etc, 
when they count the days from one date to the other. 

1. What is the time from April 13, 1853, to Nov. 21, 1856 ? 

Solution. — From April 13, 1853, to April 13, 1856, is 3 years ; from April 
13 to Nov. 13 is 7 months ; and from Nov. 13 to Nov. 21 is 8 days. Uence, 
the time is 3 yr. 7 mo. 8 da. 

2. What is the time from June 23, 1854, to April 8, 1857? 

Solution. — From June 23, 1854, to June 23, 1856, is 2 yr.,* from June 23, 
1856, to March 23, 1857, is 9 months; from March 23 to March 31 (th« last 
day of March) is 8 days, to which adding the 8 days in April gives 16 days. 
Hence, the time is 2 yr. 9 mo. 16 da. 

8. What is the time from Oct. 30, 1855, to March 17, 1857 ? 

Solution.— From Oct. 30, 1855, to Oct. 30, 1856, is 1 year,* from Oot 30, 
1856, to Feb. 28, 1857 (the last day of February), is 4 nuonths. There are 
no days left in February, but there are 17 in March. Hence, the time is 
1 yr. 4 mo. 17 da. 

4. What is the time from Aug. 18, 1853, to March 12, 1856 ? 

Solution. — From Aug. 18, 1853, to Aug. 18, 1855, is 2 years ; from Aug. 
18, 1855, to Feb. 18, 1856, is 6 mo.; from Feb. 18, 1856, to Feb. 29, 1856 
(February having 29 days in leap-year), is 11 days, to which adding the 12 
days in March gives 23 days. Hence, the time is 2 yr. 6 mo. 23 da. 

5. What is the time from April 5, 1847, to June 12, 1857? 

6. What is the time from Aug. 3, 1850, to June 27, 1855 ? 

7. What is the time from May 23, 1848, to Sept. 11, 1852 ? 

8. What is the time from Dec. 21, 1853, to March 6, 1857 ? 

9. What is the time from Jan. 20, 1855, to March 19, 1856 ? 

10. What is the time from Jan. 20, .1855, to March 20, 1856 ? 

(b.) What is the interest of — 

11. $1000 from Feb. 13, 1852, to June 9, 1856? 

12. $628.13 from Nov. 8, 1850, to Dec. 3, 1852 ? 

13. $358.36 from June 20, 1856, to June 13, 1857 ? 
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14. $924.53 from Oct. 31, 1850, to March 13, 1853 ? 
16. $6000 from March 9, 1855, to March 8, 1856 ? 

16. $6000 from March 9, 1856, to March 8, 1857? 

17. $6000 from March 9, 1856, to March 9, 1857 ? 

18. $358.70 from April 13, 1857, to Aug. 1, 1857? 

(c.) What is the amount of — 

19. $928.16 from Aug. 23, 1847, to Nov. 30, 1849? 

20. $235.96 from April 19, 1851, to June 11, 1854? 

21. $86.78 from July 29, 1856, to March 20, 1857? 

22. $62984 from Aug. 30, 1855, to July 7, 1857? 
28. $1849.36 from Deo. 6, 1856, to April 3, 1857 ? 

24. $94.86 from Aug. 2, 1853, to Sept. 19, 1853 ? 

25. $2459.76 from May 4, 1855, to July 19, 1855 ? 
28. $386.94 from Nov. 13, 1850, to June 4, 1857 ? 

27. Aug. 3, 1847, I borrowed $450 ; and, Nov. 23, 1847, I bor- 
rowed $683.50 more. Jan. 1, 1848, 1 paid both debts with interest 
What was their amount ? 

28. April 27, 1852, 1 bought 7 acres of land at $128.36 per acre; 
Nov. 18, 1852, 1 sold it at $150.73 per acre. If money was worth 
6 per cent per year, how much did I gain by the transaction ? 

20. Oct. 5, 1857, 1 bought a lot of grain for $619.27 ; Nov. 3, 1 
sold a part of it for $328.13 ; and, Nov. 7, 1 sold the remainder for 
$250. Money being worth 6 per cent interest, how much did I 
lose by the transaction ? 



Interest at various Bates 

(a.) We may find the interest when the rate is other than 6 per 
cent, by first computing the interest at 6 per cent, and then get- 
ting such part of this as the given rate is of 6 per cent. 

Illustrations. — Interest at 9 per cent » e= 3 ^ xi times the interest 

3 2 

at 6 per cent.; interest at t^ per cent. « ~ « - » 1| times the interest 

at 6 per cent, etc. 
15* 
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1. What is the amount of $628.37 for 1 yr. 5 mo. 5 da. at 7J per 
cent? 

Solution.— a = $628.37 « Prin. 

1- of a = 6 = 62.364 = Int. 16 mo. 20 da. at 6 per cent 
J of .01 of a «= c = 1.571 =* " 15 da. at 6 per cent 

h ^ c= d= $53,935 => ** 17 mo. 5 da. at 6 per cent 
i of rf = c = 13.484 =« " 17 mo. 5 da. at li per cent 

a + (2 + e = $695,789 = Amt 17 mo. 5 da. at 7^ per cent 

(b.) What is the interest of — 

2. $847.98 for 1 yr. 10 mo. 15 da. at 5 per cent? 
8. $3865 for 2 yr. 9 mo. 10 da. at 7 per cent? 

4. $594.32 for 9 mo. 19 da. at 4^ per cent? 

5. $219.74 for 3 mo. 4 da. at 3 per cent? 

6. $392.58 from June 9, 1846, to June 3, 1847, at 8 per contt 

7. $936.20 from Oct. 1, 1855, to Nov. 17, 1855, at IJ per cent? 

(c.) What is the amount of-r- 

8. $540 for 8 mo. 19 da. at 7 per cent? 

9. $3600 for 15 mo. 25 da. at 9 per cent? 

10. $8293 for 29 mo. 29 da. at 5^ per cent ? 

11. $95.63 from Jan. 1, 1855, to Oct. 31, 1856, at 8| per cent? 

12. $289.46 from March 27, 1852, to June 4, 1857, at 5i per 
cent? 

(d.) Although the preceding method may always be employed, 
it will often, if not usually, be better to — 

Compute the interest at the given rate for any time for whioh 
it may be easily computed, and then take such multiples and parts 
of this as will give the interest for the required time. 

13. What is the amount of $976.25 for 1 yr. 3 mo. 18 da. at 7 
per cent ? 

Solution. — a =- $976.25 =- Prin. 

.07 of a = 6 = 68.337 = Int 1 yr. 
J of 6 = c = 17.084 = " 3 mo. 
jLofc = (l= 3.416= " 18 da. 

a + t + c + rf= $1056.087 = Amt 1 yr. 8 mo. 31 
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14. What is the interest of $879.63 for 3 yr. 8 tno. 15 da. at 4} 
per cent. ? 

Solution. — o = $879.63 ^ Prin. 



,09 of a = 6' =» 


79.167 =■ Int 2 yr. 


J- of 6 =- c « 

Q 


39.583 = " 1 yr. 


1 of 6 = d = 


26.389= " 8 mo. 


Vf of d-e- 


1.649 =» " 15 da. 



6 + c + rf + e= $146,788 = " 3 yr. 8 mo. 15 da. 
(6.) What is the interest of — 

15. $137.25 for 1 yr. 9 mo. at 8 per cent. ? 

16. $637.94 for 2 yr. 5 mo. 10 da. at 3^ per cent. ? 

17. $857.93 for 9 mo. 20 da. at 3 per cent. ? 

18. $1728 for 4 yr. 6 mo. at 3} per cent. ? 

19. $98.43 for 3 yr. 9 mo. 9 da. at 5 J per cent. ? 

20. $144 for 19 mo. 25 da. at 4 per cent. ? 

21. $1575.50 for 4 yr. 8 mo. 24 da. at 2J per cent. ? 

22. $694.83 for 1 yr. 6 mo. 18 da. at 8 per cent. ? 

23. $279.38 for 3 yr. 2 mo. 20 da. at 5 per cent. ? 

24. $948.37 for 2 yr. 9 mo. 18 da. at 8 J per cent. ? 

25. $1673.29 for 5 mo. 13 da. at 6^ per cent. ? 

26. $913.27 for 10 mo. 20 da. at 5 per cent. ? 

27. $628.43 for 6 yr. 6 mo. 6 da. at 7i per cent. ? 

28. Jan. 1, 1857, 1 bought 1000 bbl. of flour at $8.75 per bbl., 
borrowing the money at 6 per cent to pay for it. Feb. 1, 1 sold 
^ the flour at $9.25 per bbl., and immediately put the money on 
interest at 7 per cent. Feb. 15, 1 sold the remainder at $9.62 per 
bbl., and put the money received for it on interest at 7^ per cent. 
July 1, 1 collected the money due me and paid the amount of that 
which I had borrowed. What was my gain ? 



113« Componnd Interest 

(a.) When interest is to be paid at regular intervals, or, if 
unpaid, is to be added to the principal to form a new principal on 
^{iiich interest is to be computed, it is called Compound Interest. 
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NoTK. — The difference between Simple and Componnd Interest is iha^ 
by the latter, interest is reckoned on interest, while by the former it is not. 

(b.) To compute compound interest, we find the amount of the 
principal at simple interest to the time when the first interest is 
due ; then the amount of this amount to the time when the second 
interest is due; and so on to the time of settlement Tl\e lost 
amount found is the required amount, and the difference between 
it and the given principal is the compound interest. 

1. To what sum will $432 amount in 1 yr. 8 mo. 15 da. at 4 per 
cent, payable semi-annually, and what is its compound interest 
for that time ? 

SoLUTiox. — a = $432.00 = Principal. 
.02 of a = 6 = 8.C4 « Int 1st 6 mo. 



a + b^ €=* $440.64 = Amt end of Ist 6 mo. 
.02 of c = t^ = 8.813 = InL 2d 6 mo. 



e + d = e= $449,453 = Amt end of 2d 6 mo. 
.02 of e = / = 8.989 == Int# 3d 6 mo. 

e + / = ^ » $458,442 = Amt end of 3d 6 mo. 
.00| of ^ « A » 3.820 = Int. for 2 mo. 15 da. 

g + h^i= $462,262 » Amt dae end of 1 yr. 8 mo. 15 da. « Ist Ani . 
a » $432. « Principal. 

t — a =" 30.262 = Comp. Int rcq. 

2. To what sum will $950 amount in 2 yr. G mo. at 6 per cent, 
payable semi-annually ? 

8. What is the compound interest of $175.50 for 4 yr. 8 mo. 12 
da. at 4 per cent, payable annually ? 

4. What is the compound interest of $450 for 3 yr. 9 mo at 9 
per cent, payable quarterly ? 

0. To what sum will $875.50 amount in 5 yr. 8 mo. 10 da. at 3 
per cent, payable annually ? 

6. To what sum will $1500 amount in 2 yr. 2 mo. at 10 per 
cent, payable semi-annually? 
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(c.) The following table shows what part of any principal is 
equal to its amount at 3, 4, 5, 6, 7, and 8 per cent anntial com- 
Dound interest, for any number of years not exceeding 25. 



Tears. 



1. 

: 2. 

• 3. 

I 6. 



6. 
7. 

8. 

9. 

10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 

' 20. 



3 per cent. 



I 21. 

I 22. 
, 23. 

24. 

25. 



1.03 

1.0609 

1.092727 

1.125509 

1.159274 

1.194052 
1.229874 
1.266770 
1.304773 
1.343916 

1.384234 
1.425761 
1.468534 
1.512590 
1.557967 

1.604706 
1.652848 
1.702433 
1.753506 
1.806111 

1.860294 
1.916103 
1.973586 
2.032794 
2.093778 



4 per cent. 


6 per cent. 


1.04 


1.05 


1.0816 


1.1025 


1.124864 


1.157625 


1.169858 


1.215506 


1.216653 


1.276281 


1.265319 


1.340096 


1.315932 


1.407100 


1.368569 


1.477455 


1.423312 


1.551328 


1.480244 


1.628894 



1.539454 
1.601032 
1.665073 
1.731676 
1.800943 

1.872981 
1.947900 
2.025816 
2.106849 
2.191123 

2.278768 
2.369918 
2.464715 
2.563304 
2.665836 



1.710339 
1.795856 
1.885649 
1.979931 
2.078928 

2.182874 
2.292018 
2.406619 
2.526950 
2.653298 

2.785962 
2.925260 
3.071524 
3.225100 
3.386355 



6 per cent. 



1.06 

1.1236 

1.191016 

1.262477 

1.338225 

1.418519 
1.503630 
1.593848 
1.689479 
1.790848 

1.898298 
2.012196 
2.132828 
2.260903 
2.396558 

2.540351 
2.692772 
2.854339 
3.025599 
3.207135 

3.399563 
3.603537 
3.819749 
4.048934 
4.291870 



7 per cent. 



1.07 

1.1449 

1.236043 

1.310796 

1.402552 

1.500730 
1.605781 
1.718186 
1.838459 
1.967151 

2.104852 
2.252191 
2.409845 
2.578534 
2.759031 

2.952164 
3.158815 
3.379932 
3.616527 
3.869684 

4.140562 
4.430402 
4.740530 
5.072367 
5.427433 



8 per cent. 



1.08 

1.1664 

1.259712 

1.360489 

1.469328 

1.586874 
1.713824 
1.850930 
1.999005 
2.158925 

2.331639 
2.518170 
2.719624 
2.937194 
3.172169 

8.425943 
3.700018 
3.996019 
4.315701 
4.660957 

5.033834 
5.436540 
5.871464 
6.341181 
6.848475 



(d.) The amount of any sum of money, at annual compound 
interest, for any time and rate mentioned in the table, may be 
f^und by multiplying the principal by the appropriate number 
selected from the t^ble. 

7. What is the amount of $5G2.48 for 8 yr. 4 mo. at 7 per cent? 

Solution. — By the table, it appears that the amount of a sum of money 
for 8 years, at 7 per cent compound interest, is 1.718186 times the princi- 
pal. Multiplying $562.48 by 1.718186, we have $966.44526128, or, omit- 
ting the denominations below mills, 

a = $966,445 = Amount for 8 years. 
2J per cent, of a = 6 =■ 22.55 = Interest for 4 mo. 

a-^ h = c= $988,995 = Amount for 8 yr. 4 mo. 
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» 

What is the amoant at compound annual interest of • 

8. $253.45 for 7 yr. 6 mo. at 4 per cent ? 

9. $945 for 14 jr. 8 mo. 12 da. at 6 per cent ? 

10. $1000 for 11 yr. 3 mo. at 7 per cent? 

What is the compound interest of — 

11. $1525.75 for 18 yr. 6 mo. at 3 per cent? 

12. $1525.75 for 18 yr. G mo. at 6 per cent ? 

13. $872.50 for 4 yr. 3 mo. 10 da. at 5 per cent ? 



SECTION XVIII. 

PRACTICAL APPLICATIONS OP INTE- 
REST AND PERCENTAGE. 

114« Promissory Notes. 

(a.) A Prohissort Note, a Note of Hand, or, as it is more 
commonly called, a Note, is a written promise to pay a specified 
sum of money. 

(b.) The person who signs a note is called the Promisor, or 
MAKER of the note, and the one to whom it is made payable is 
called the Promisee. The one who has legal possession of it is 
called the Holder of the note. The Face of^ Note is the sum 
for which it is given. 

Illustrations. — In Form 1, Elbridge Clapp is the Promisor or Maker 
of the note, and Iliram A. Pratt is the Promisee. Mr. Pratt will be the 
Holder of the note until it is paid, or till he transfers it to some other per- 
son. The Face of the Note is $500. 

(c.) The words "value received" should always be placed in 
a note, as an acknowledgment that the maker gave it in conside- 
ration of something of equivalent value. 
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(d.) Notes are either made *'on timb'' or "on demand.'^ They 
are on time when payable at the expiration of a certain time, as 
60 days, 3 months, etc. (see Forms 2 and 3), and on demand when 
payable whenever payment may be demanded by the Promisee or 
holder of the note (see Form 1). 

(e.) Notes on time are not legally due till three days after the 
time specified in the note. Thus, a note on 30 days is due in 33 
days ; a note on 6 months is due in 6 months and 3 days. The 
days thus added are called days of grace, or grace. 

(f.) Notes are Negotiable when so written that they may be 
transferred or sold by one person to another. 

(g.) Negotiable notes are of two kinds, viz. those payable to a 
person or order (see Forms 1 and 2), and those payable to a 
person or bearer, or to the bearer (see Form 3). 

(h.) Notes of the second class are negotiable merely by delivery 
(bank bills are of this class) ; but notes of the first class require 
a written order of the Promisee, or legal holder of the note, to 
authorise any one else to collect the money due on them. This 
order is usually written on the back of the note, and is called 
an INDORSEMENT. The most common form of indorsement is for 
the indorser to simply write his name on the back of the note. 
Such an indorsement is called an indorsement in blank, and is 
equivalent to the order, ** Pay the within to the bearer." 

(i.) A note is dishonored if the signer neglects or refuses to 
pay it on the demand of the holder, the demand being made the 
day the note is due. 

( j.) Every indorser of a note renders btmself liable to pay it 
if it is dishonored, provided the holder gives him immediate 
notice that payment has been demanded and refused. 

(k.) A formal notice, made by an officer called a Notart 
Public, that a note has been dishonored, is called a Protest. 

(1.) A note for a sum "with interest," is on interest from 
date. If the phrase "with interest" is omitted, the note is not on 
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interest. If, however, a note on demand is not paid when the 
demand is made, or a note on time is not paid when dae, interest 
may afterwards be demanded, even though no mention is made 
of it in the note. 

(m.) The body of a note may be written by any one, but the 
SIGNATURE should always bo written by the promisor, or by some 
one specially authorised to sign it for him. When the note is 
paid, the signature should be erased or torn off. 

(n.) If a part only of the money due on a note is paid, the 
sum paid is indorsed, t. €. receipted on the back of the note. 

Note. — A more full discussion of this subject may be found in " Arithmetle 
and its Applications.'' 



FoRH 1. 



^^' Boston, March 11, 1858. 

For value received, I promise to pay Iliram A. Pratt, or order, 
five hundred dollars, on demand, with interest. 

Elbridge Glapp. 

Form 2. 



^^^^iVff New York, July 1, 1858. 

Sixty days after date, I promise to pay to the order of George 
A. Walton, nine hundred and sixty-four j'/j dollars. Value 

received. 

N.T. Allen. 

Form 3. 



^^^^' Philadelphia, Jan. 17, 1858. 

Three months after date, I promise to pay D. B. Ilagar, or 
bearer, one thousand dollars. Value received. 

Levi T. Dodge. 
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115« Partial Payments. 

(a.) The principle adopted by the Supreme Court of the United 
States, and by that of Massachusetts and most of the other States, 
as the one to be applied in determining the sum due on a promis- 
sory note or bond on -which payments baye been made, may be 
thus stated — 

(b.) As much of the payment as is necessary to pay the interest 
due at the time the payment is made, should be appropriated for 
that purpose, and the surplus to the payment of the principal. 
The balance then due will form a new principal on interest, as 
was the original principal. If, however, any payment is less than 
the interest at the time due, the principal remains unaltered, and 
on interest until some payment is made, which, with the preceding 
neglected payments, is more than sufficient to pay the interest^ 
when we proceed as if a single payment, equal to the sum of the 
last payment and the preceding neglected ones, had been made. 

Note. — The method adopted by the court of Connecticut differs from the 
above in this respect, that if a payment greater than the interest at the time 
due be made before the principal has been on interest one year, the person 
making it is allowed interest on it to the end of the year, i. e, the amount 
of the payment from the time it was made to the end of the year, is deducted 
from the amount of the principal to the same time. If settlement be made 
before the principal has been on interest one year, interest is allowed on the 
payments from the time they were made to the time of settlement. 

1. 



^^^^' Providence, June 17, 1851. 

For value received, I promise to pay Arthur Stanhope, or order, 
twelve hundred dollars, on demand, with interest. 

Joseph Andrews. 

On this note are the following indorsements : 

Feb. 15, 1852, received one hundred and twenty-five dollars. 
Nov. 30, 1852, received seventy-five dollars. 
Sept. 19, 1853, received twenty dollars. 
Jan. 1, 1854, received forty-five dollars. 
July 9, 1854, received five hundred dollars. 

This note was settled Jan. 1, 1855. What was then due ? 
16 
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APPLI 

$1200.00 
47.80 


OATIONS OF INTER 

WRITTEN WORK. 

= Face of note, June 17, 1851. 
«= Tnt 7' mo. 29 da. to Feb. 15, 

= Amt due ^ " 
= Ist payment " 

= Balance due " 
= Int 9 mo. 15 da. to Not. 30; 

=» Amt. due " 
= 2d Payment " 

= Balance due ** 
» Int 19 mo. 9 da. to July 9, 

= Amt due " 
= 3d, 4th, and 5th pay'ts " 

= Balance due " 
» Int. 5 mo. 23 da. to Jan. 1, 


B8T. 
1852. 


$1247.80 
125.00 


« 


$1122.80 
53.333 


it 

, 1852. 


$1176.133 
75.000 


u 


$1101.133 
106.259 


tt 

1854. 


$1207.392 
565.000 


it 


$642,392 
18.522 


it 

1855. 



$660,914 = Amt due " " 

Explanation. — It is readily seen that the first payment $125, is more 
than the interest at the time due; hence, we compute the amount of the 
note to Feb. 15, 1852, and deduct from it the payment. The remainder is a 
new principal. The second payment of $75 is eyidently more than the in- 
terest of this new principal to the time when the payment was made; hence, 
ve compute the amount to that time, Nov. 30, 1852, and subtract from it the 
payment The remainder is a new principal. The third payment, $20, 
made Sept. 19, 1853, is evidently less than the interest then due. Again, 
$65, the sum of the third and fourth payments, is less than the interest to 
Jan. 1, 1854, the time when the fourth payment was made. But as $565, 
the sum of the third, fourth, and fifth payments, is greater than the interest 
due July 9, 1854 (the day when the fifth payment was made), we get the 
amount to that date and subtract from it $565, the sum of the three pay- 
ments. The remainder is a new principal ; and its amount to June 1, 1855, 
is the sum due at the time of settlement 

The following series of questions may illustrate more clearly 
the principle involved in the above solution : 

What is the face of this note? When did interest com- 
mence ? Is the interest of the face of the note to Feb. 15, 1852, 
greater or less than $125, the first payment? What, then, is the 
amount of $1200 from June 17, 1851, to Feb. 15, 1852? What is 
doe after deducting the payment 7 Is the interest of this to Nov. 
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JO, 1852, greater or less than $75, the second payment? What, 
then, is the amount ? What is due after deducting the payment ? 
Is the interest of this to Sept. 19, 1853, greater or less than $20, 
the third payment ? Is its interest to June 1, 1854, greater or less 
than $65, the sum of the third and fourth payments? Is its inte- 
rest to July 9, 1854, greater or less than $5G5, the sum of the 
third, fourth, and fifth payments ? What, then, is its amount to 
that time ? What is due after deducting the sum of the payments ? 
What is the amount of this to Jan. 1, 1855 ? What, then, was due 
Jan. 1, 1855 ? 

2. 

*?^- Boston, Jan. 1, 1853. 

For value received, I promise to pay George A. Walton, or order, 

nine hundred dollars, on demand, with interest ? 

0. F. Bryant. 

On this note were tite following indorsements : Oct. 9, 1853, re- 
ceived one hundred and fifty-six dollars and twenty-eight cents. 
June 3, 1854, received ten dollars. 
Jan. 1, 1855, received three hundred and fifty dollars. 
How much was due July 15, 1855 ? 

8. 



$1559TVg Springfield, Nov. 3, 1855. 

For value received, I promise to pay S. D. Bowen, or order, 
fifteen hundred and fifty-nine dollars and forty-seven cents, on 
demand, with interest. 

Freeman Fisher. 

Indorsements : Dec. 1, 1855, received thirty dollars. 
July 15, 1856, received twenty-five dollars. 
Aug. 7, 1857, receiyed fifty dollars. 
Dec. 1, 1857, received one thousand dollars. 

What was due Jan. 1, 1858 ? 

4. 



i^^^' Salem, July 9, 1850. 

On demand, I promise to pay Richard Edwards, or bearer, one 
thousand dollars, with interest, for value received. 

J. F. Brown. 
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Indorsements : Sept. 30, 1850, received one hundred dollars. 

June 19, 1851, received one hundred dollars. 

March 21, 1852, received one hundred dollars. 

Dec. 3, 1855, received one hundred dollars. 

May 15, 1856, received one hundred dollars. 

June 7, 1856, received one hundred dollars. 

Feb. 28, 1857, received one hundred dollars. 

July 1, 1857, received one hundred dollars. 

Dec. 5, 1857, received one hundred dollars. 

What was due Jan. 1, 1858 ? 

5. 



II?^- Providence, April 30, 1852. 

On demand, after three months, I promise to pay to the order 
of John Gorham seven hundred and eighty-three dollars, with 
interest, value received. # 

Lewis Dexter. 

Indorsements: Jan. 24, 1853, received one hundred dollars. 
March 20, 1854, received one hundred and forty-five dollars and 
seventy-five cents. 
Oct. 12, 1855, received two hundred dollars. 
March 3, 1856, received one hundred and fifty dollars. 
Jan. 1, 1857, received ninety-eight dollars and fifty-six cents. 
What was due April 9, 1857 ? 

116« Merchants' Method when Debts are paid within a 

Year. 

(a.) When notes or debts of any kind, on which partial pay- 
ments have been made, are paid in full within one year from tho 
time interest commences, merchants often determine the sum to 
be paid on settlement, as they would if nothing is due on a note 
till it is paid in full. 

(b.) Id such cases, they find the amount of the note to the time 
of settlement, and the amount of each payment from the time it 
was made to the time of settlement ; then the excess of the amount 
of the note over the sum of the amounts of the several payments 
will be the sum due on settlement. 
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1. 



^^' Providence, Aug. 1, 1856. 

For value received, I promise to pay Wm. H. Ayer, or order, four 
hundred and fifty dollars, on demand, with interest. 

F. C. Rider. 

Indorsements : Nov. 13, 1856, received fifty dollars. 
Jan. 7, 1857, received thirty-three dollars and fifty cents. 
March 24, 1857, received one hundred and fifty dollars. 
May 1, 1857, received ninety dollars. 

This note was settled July 3, 1857. What was the amount duo 
on it? 

Solution. 

$450.00 = Face of note, Aug. 1, 1856. 
24.90 = Int. 11 mo. 2 da. to July 3, 1857. 

$474.90 = Amount of note " " 

$50.00 = 1st payment, Nov. 13, 1856. . 
1.917 = Int. 7 mo. 20 da. to July 3, 1857. 
33.500 = 2d payment, Jan. 7, 1857. 

.983 =- Int. 6 mo. 26 da. to*July 3, 1857. 
150.000 = 3d payment, March 24, 1857. 
2.475 => Int. 3 mo. 9 da. to July 3, 1857. 
90.000 = 4th payment. May 1, 1857. 
.930 == Int 2 mo. 2 da. to July 3, 1857. 

$329,805 » Amount of payments, July 3, 1857. 

$145,095 =- Balance due " '* 



2. 



^'^^iVrs Hartford, Feb. 19, 1857. 

For value received, I promise to pay James B. Atwood, or order, 
seven hundred and twenty-five dollars and fifty cents, on demand, 
with interest. • 

Henry E. Harris. 

[ndorsements : April 6, 1857, received seventy-five dollars. 
July 9, 1857, received one hundred and ninety-five dollars. 
16* 
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Sept. 23, 1857, received three hundred and fifteen dollars. 
Nov. 15, 1857, received fifty dollars. 

This note was settled Dec. 1, 1857. What was the amonnt dae T 

8. 



i^^^' Providence, Sept. 30, 1856. 

For value received, I promise to pay II. C. Bradford, or order, 
twelve hundred and seventy-five doUdrs, on demand, with interest. 

J. L. Burroughs. 

Indorsements : Dec. 5, 1856, received fifty-five dollars. 
Jan. 9, 1857, received seven hundred and sixty dollars. 
June 3, 1857, received four hundred dollars. 
Aug. 5, 1857, received the balance due on the above note. How 
much did I receive ? 

4. 



$547yg V Worcester, May 7, 1856. 

For value received, I promise to pay E. S. Winsor, or order, 
five hundred and forty-seven dollars and seventy-five cents, on 

demand, with interest. 

S. S. Rider. 

Indorsements : Aug. 19, 185.6, received one hundred dollars. 
Nov. 23, 1856, received forty-five dollars and thirty-seven cents. 
Jan. 29, 1857, received ninety-four dollars. 
March 3, 1857, received seventy-six dollars and fifty cents. 
April 15, 1857, received the balance due on the above note. 
How much did I receive ? 



117« Banks and Banking. 

(a.) A Bank is an institution established for the purpose of 
trafficking in money. 

(b.) Banks usually receive money on deposit, loan money on 
interest, and issue bank notes, or bank bills, i, e. notes payable in 
specie to the bearer on demand at the bank, and intended to cir- 
culate as money. 



BANKS AND BANKING. 187 

(o.) When money is loaned by a bank, it is commonly made 
payable at the end of a given time, and the interest for that time 
and the three days of grace is deducted at the time it is loaned. 

iLLnsTRATioN. — On a notQ of $800, payable in 60 days, I shall receive at 
a bank $800 minus the interest of $800 fur 63 days, t. e. $800 — $8.40 » 
$791.60. 

(d.) By this arrangement the banks receive interest on a larger 
sum of money than they lend. 

Illustration. — In the above example, the bank receives interest on $800, 
while the sum actually lent is only $791.60. 

(e.) Bank interest is called Discount, because it is thus deducted 
from the face of the note. 

(f.) The note on which the money is received is said to be 

DISCOUNTED. 

1. How much would be received at a bank on a note for $1000 
due in 60 days ? 

^LUTioN.— The interest of $1000 for 63 days is $10.50, which, subtracted 
from $1000, leaves $989.50, the sum received. 

(g.) How much would be received at a bank on a note for — 

3. $800 payable in 30 days? 

8. $147.28 payable in 90 days? 

4. $396.84 payable in 40 days ? 

5. $1137.65 payable in 4 months? 

6. $250 payable in 6 months? 

7. $825.37 payable in 5 months? 

8. A note for $1327.58, dated July 1, 1857, and payable in 3 
months, was discounted July 27, 1857. When was it due and how 
much was received on it? 

SuGOESTioN. — The note was due in 3 mo. 3 da. after July 1, 1857, t. e, on 
Oct 4, 1857. Hence, it had 2 m6, 7 da. to run from the day of discount, 
and interest for that time would be deducted. Ans. $1312.756. 
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9. A tiote for $1327.58, dated July 1, 1857, and payable in 90 
days, was discounted at a bank July 27, 1857. W}iea was it 
doe and what was received on it ? 

Suggestion. — The note was due in \iZ days after July 1, 185T> t. e. (by 

actually counting the days in the months included) on Oct 2d. As 26 

f days had elapsed from the date of the note to the date of the discount^ it 

had 67 days to run, and interest for that time would be deducted. Ans. 

$1312.756. 

Note. — The last two examples illustrate the inequalities which may arise 
in reckoning time by the methods adopted in this country, one note becoming 
due 2 days before the other, yet giving the same interest. The only itrictly 
accurate method is to compute the interest by days, reckoning 365 days to 
the year, as is done in England. 

10. A note for $978.43, dated Aug. 7, 1856, and payable in 5 
months, was discounted at a bank Sept. 17, 1856. When was it 
due and how much was received on it ? 

11. A note for $978.43, dated Sept. 1, 1857, and payable in 6 
months, was discounted at a bank Jan. 1, 1858. When was it due 
and how much was received on it 7 

12. A note for $197.64, dated Jan. 19, 1856, and payable in 60 
days, was discounted at a bank Jan. 21, 1856. When was it due 
and how much was received on it ? 

13. My note for $1200, payable in 3 months, was discounted at 
a bank, and I immediately put the proceeds at interest. When the 
note at the bank became due, I renewed it for the same time as 
before. When the second note became duO; I collected the amount 
of the money I had lent, and paid my note at the bank. Uow 
much did I lose by the transaction ? 

Suggestion. — To understand the process of renewal, it is only necessary 
to consider that, when the first note became due, I owed the bank $1200. 
To renew it, 1 got a new note for $1200 discounted at the bank, which would 
pay $1181.40 of the debt, leaving the balance, which is the bank discount, 
to be paid in cash. When the new note became due, I paid $1200 in cash. 
The total expense to me, then, was the amount of the bank discount for 3 
mo. 3 da. plus the face of the note, $1200, and my total receipts were the 
amount of the sum received at the ban*k for 6 mo. 6 da. Mj loss is the 
difference between the total expenses and total receipts. 
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14. My note on 4 months, for $2000, was discounted at a bank, 
and I immediately put the proceeds on interest. When the note 
became due, I renewed for the same term as beford ; and, when 
this note became due, I again renewed it for the same time. 
When the last note became due, I collected the amount of the 
money I had lent, and paid the note at the bank. How much did 
I lose by the transaction ? 



lis* To find the Time, when the Principal, Interest, and 

Bate are known. 

(a.) The time which it will take any principal at a given rate to 
gain a given interest must be as many years, months or days, as 
the interest of the given principal for 1 year, 1 month, or 1 day is 
contained times in the given interest. Hence if the given interest 
be divided by the interest of the given principal for 1 year, 1 
month, or 1 day, the quotient will equal the required time in years, 
in months, or in days. 

Note. — Usually it will be best to compute the time in days,. in which case 
it will not ordinarily be necessary in computing the division to carry out the 
interest of the principal for one day, farther than to mills. 

1. How long will it take $749.76 to gain $21,868 at 6 per cent? 

SoLTTTioN. — The interest of $749.76 for 1 day at 6 per cent is $.125. 
Hence it will take as many days to gain $21,868 as $.125 is contained times 
in $21,868, which is 174-|-^| times. Therefore the required time is 174m 

days, or, practically, 175 days == 5 mo. 25 da. 

Note. — Any fractional part of a day equal to or greater than ^ should bo 
called 1 day. Smaller fractions may be disregarded. 

2. How long will it take $856 to gain $17,976 at 7 per cent? 

Solution. — The interest of $856 for 1 day at 7 per cent is $.166. Henoe 
it will take as many days to gain $17,976 as $.166 is contained times In 
$17,976, which gives for an answer 108 days = 3 mo. 18 da. 

(b.) In how long time at interest will — 

3. $075.73 gain 97.573 at 6 per cent? 

4. $153,453 gain $10 at 6 per cent? 
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5. $87.25 gain $19,762 at 4 per cent? 

6. $2250 gain $89.93 at 7 per cent ? 

7. $750.87 gain $100 at 9 per cent ? 

8. $425.62 gain $50 at 5} per cent? 

9. $900 gain $225 at 6 per cent? 

10. $794.60 gain $39.73 at 3 J per cent? 

119« Equation of Payments. 

(a.) When one man owes another sums of money payable at 
different times, it may be desirable to determine when the whole 
can be paid without gain or loss to either party. The process of 
doing this is called Equation of Payments, and the time sought is 
called the Equated Time. 

(b.) It is obvious that if a debt be not paid till afler it has 
become due, the debtor gains the use or interest of it from the time 
it became due to the time of payment ; while, if it be paid before 
it becomes due, the debtor loses the use or interest of it from the 
time of payment to the time when it would justly have been duo. 
The thing sought, then, is to ascertain when any sum must be 
paid, in order that the interest lost by paying one portion of it 
before it is due, shall be equal to the interest gained by keeping 
another portion after it has become due. 

(c.) In solving problems in equation of payments, we first find 
to what interest a person is entitled on account of the various 
debts considered, and then find how long the sum of the debts, or 
the balance due, must be kept to gain this interest 

1. A owes B $150 due in 4 mo., $200 due in 5 mo., and $450 due 
in 7 mo. When can the whole be paid without gain or loss to 
either party ? 

1st Solution. — By the conditions of the question, A is entitled to tbo 

vie, or — 

Interest of $150 for 4 mo. « $3.00 

" $200 for 6 mo. = 5.00 
" $450 for 7 mo. =* 15.75 

or to the use of $800 till its int. » $23.75, which, determined as in Art. 
118, is 1781 days «- 5 mo. 28^ da., or, as it would he reckoned practicallj, 
b mo, 2B da. 
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2d Solution. — A is entitled to the use of — 

$150 for 4 mo. or of $1 for 150 times 4 mo. =» 600 mo. 
$200 for 5 mo. or of $1 for 200 times 5 mo. = 1000 mo. 
$450 for 7 mo. or of $1 for 450 times 7 mo. => 3150 mo. 

or of $800 till its int. equals the int. of $1 for 4750 mo., which will be 
•g^^ of 4750 mo. = 5|^ mo. = 5 mo. 28^ da. = practically, 5 mo. 28 da. 

2. I owe $400 due in 3 mo., $100 due in 4 mo., $200 due in 5 
mo., and $500 due in 6 mo. What is the equated time of pay- 
ment? 

8. When may $50 due in 1 mo., $75 due in 4 mo., $250 due in 
5 mo., and $125 due in 6 mo., be paid without gain or loss ? 

4. What is the equated time for paying $120 due in 6 mo., $420 
due in 8 mo., $360 due in 7 mo., $180 due in 5 mo., and $60 due 
in 9 mo. ? 

6. I owe $250 due in 10 days, $300 due in 15 days, $450 due in 
30 days, and $125 due in 36 days. What is the equated time of 
payment ? 

6. What is the equated time for paying $100 due March 7, $75 
due March 15, $350 due April 6, and $500 due April 29? 

Note. — Find in how many daya from any assumed time, as, for instance, 
March 7, each debt is due, and then proceed as before explained. The time 
is found to be 362| days, or, practically, 37 days after March 7, which is 
April 13. 

7. What is the equated time for paying $326.35 due July 8, 
$529.47 due Aug. 1, $823.14 duo Aug. 19, and $500 due Aug. 27 ? 

8. What is the equated time for paying $296.36 due March 4, 
$896.82 due April 9, $794.15 due May 16, and $823.10 due 
July 10? 

9. A owes B $1000, payable in 6 mo. ; but, to accommodate B, 
he pays half of it in 3 mo. When ought he to pay the remainder? 

10. I owe $500 payable in 8 mo., $600 payable in 9 mo., and 
$900 payable in 10 mo. To accommodate my creditor, I pay $500 
in 1 mo., $300 in 2 mo., and $200 in 3 mo. When ought I to pay 
the remainder ? 
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11. A owes B $600 due in 5 mo., and B owes A $900 due in 8 
mo. At what time can both debts be paid without gain or loss to 
either party ? 

12. A owes B $500 due in 2 mo., and $400 due in 4 mo., while 
B owes A $200 due in 3 mo., and $600 due in 5 mo. A agrees to 
pay the whole of his debt in 1 mo., if B will pay his enough 
sooner to compensate for the loss. When ought B to pay his 7 

18. I owe $225 due in 30 days, $325 due in 45 days, $130 due in 
50 days, and $300 due in 60 days. If I should not pay anything 
till the end of 60 days, and then should pay the whole, how much 
ought I justly to pay, money being worth 6 per cent per year ? 

14. I owe $800 due in 2 mo. 15 da., $900 due in 3 mo. 10 da., 
$1000 due in 4 mo., $800 duo in 5 mo., and $600 due in 6 mo. 20 
da. ; but, to accommodate my creditor, I make a complete settle- 
ment in 4 mo. How much ought I to pay, money being worth 6 
per cent ? 

15. I owe $450 due Sept. 3, $500 due Sept. 29, $375 due Oct. 10, 
and $750 due Nov. 1. If I should pay nothing till Oct. 20, and 
should then make a complete settlement, how much ought I justly 
to pay, money being worth 6 per cent? What is the equated time 
for paying the above debts ? 



1 20« Equation of Accounts. 

1. The account-books of A and B show that — 



A owes B 

$425.37 due Feb. 3, 1857. 
$428.13 due March 7, 1857. 
$285.93 due AprU 23, 1857. 
$428.25 due May 5, 1857. 



and that B owes A 
$219.86 due Jan. 27, 1857. 
$1000. due March 30, 1857. 
due May 1, 1857. 



$2119.86 = sum due A. 
$1567.68 = sum due B. 

$2119.86 — $1567.68 == $552.18 = balance due A. 

When can this balance be paid without gain or loss to cither 
party ? 
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Solution. — Tho first step towards solving this problem is to find the 
interest which will be gained or lost by paying the balance at any assumed 
time, say April 1, 1857. It is obvious that A should allow interest on all 
sums which he keeps after they have become due, and on all which he re- 
ceives before they become due ; and that interest should be allowed him on 
all sums which he pays before they are due, and on all which he fails to 
receive till after they become due. Ilence, the interest account would be as 
follows : 



Interest of — 

$426.37 Feb. 3 to April 1, 67 da. = 
$428.13 March 7 to April 1, 25 da. » 
$285.93 April 1 to April 23, 22 da. = 
$428.25 AprU 1 to May 5, 34 da. = 

$219.86 Jan. 27 to April 1, 64 da. » 
$1000 March 30 to AprU 1, 2 da. = 
$900 April 1 to May 1, 30 da. » 

Total interest, = 



DueB. 

$4,041 

1.784 



4.600 
$10,325 



Due A. 

$1,048 
2.427 

2.345 
.333 

$6,163 



$10,325 — $6,153 « $4,172 = Balance of interest due B, t. e. gained by 
A and lost by B. 

The question now resolves itself into this : If, by B's paying A the balanoe, 
$552.18, April 1, he loses $4.17 interest, when can ho pay it without any 
gain or loss of interest ? 

The answer evidently is as many days after April 1 as it will take for 
$552.18 to gain $4.17 interest, which, found as explained in 118, is ciboiU 
45 days, and 46 days after April 1 is May 16, which is, therefore, the equated 
time. 

Note. — Had the above account been settled April 1, 1857, B should have 
paid A $552.13 — $4.17 = $548.01. If the balance of interest had been 
due to A instead of B, B should have paid $552.18 + $4.17 == 666.36. 

2. The account-books of Henry Clark and Georgo Barton show 
that — 



Clark owes Barton 

$328.14 due Oct. 1, 1857. 
$425.96 duo Nov. 3, 1857. 
[.50 duo Nov. 25, 1857. 



And that Barton owes Clark 
$148.10 duo Sept. 28, 1857. 
$452.19 due Oct. 17, 1857. 
$83.75 due Dec. 1, 1857. 



What is the equated time for payment ? 
17 
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wcount-booki of L. F. Wilsou and S. F. AUen show 



WiUun owes Allen 
$S40 due Jan. 4, 1SS8. 
. $900 doe Feb. 6, 1858. 
$500 due March 1, 1&58. 
$600 dae Maruh 20, 1858. 



And that Allen owei Wilaon 
$200 due Jan. 16, 1858. 
$1200 due Jan. 31, 1858. 
$1000 dne Feb. 10, 1858. 
$1000 due Feb. 28, 1858. 



What is the equated time for pajmentt 

4. When vas the balance of the following aoconnt doe f 

Dr. John H. Arnold in account with W. C, Burliogaine. Cr. 



IBbS 


1 






1S58. 




'" 


Jul. 


B To Mdsc. 6 mD.« 


t25S 


2S 


Feb. 11 By Mdje. 6 mo. 


«5D0 


00 


Teb. 


7 To Mdse. 4 mo.« 


6TJ 


MT 


Psb. 30 Bj Mdao. 4 mn. 


S2fl 


ST 


Teb. 


2S To Md^o. i mo. 


421 


IB 


March B By Cash 




KO 


March 


i!To Mrtse. 3 too. 


U7 


00 


March 2,1 By Mdee. 2 mo. 


47J 


18 



B. What was due on the following aocount Jul; 1, 185S, intatMt 

being reckoned at 6 per cent? 

Dr. I^wis Dexter in account with John Gorham. Cr. 



18S8. 








1868. 






~ 


Feb. J 


To Mdse. 6 mo. 


«200( 


00 


Feb. IC 


By HdiB. i mo. 


tm 


OS 


March 1 


To Mdie. 5 mo. 


I&OC 


uu 


Fob. 25 


By Hdaa. S mo. 


lOflt 


oo 


April 6 


To Md.B. 2 mo. 


ISOC 


00 


April 11 


By Mdae. i mo. 


2MI 


go 


April 27 


To Md.e. 4 mo. 


lUOO 


00 


May 2( 


By Mdae. 2 mo. 


IftOt 


M 


Ma; 11 


To Mdee. 3 mo. 


1200 


00 


June 2( 


By Hdaa. I mo. 


1T0( 


BO 


June 7 


To Mdse, 2 mo. 




00 


Jon* 30 


By Mdae. 2 mo. 


1000 


oo 



121* To find the Fiincipal or the Interest when the 
Amount, Eate, and Time are given. 

1. What sum of money will amount to $367.65 in 1 year, at 7^ 

per cent I 
Solution. — Bince, at the giren rata, tbe iatereltfor I yeu mast equal 

* t. E. on mo. credit, 4 mo. credit, eta. 
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times the principal. Hence, the principal must equal |J of the amounty or. 
IJof $367.65 = $342. 

2. What principal will amount to $252,791 in 1 yr. 3 mo. 18 da. 
at 6 per cent, and what is its interest for that time ? 

SoLUTioiv. — Since, at 6 per cent per year, interest for 1 yr. 3 mo. 18 da., 
or 468 days, is ^^^^ = yjf ^j of the principal,, the amount must equal Ijjfu 
or \m times the principal. Hence, the principal must equal j jf {> and Uie 
interest must equal yjs, of the amount. jJ^J of $252,791 = $234.50 » 
principal; ^J^^ of $252,791 » $18,291 ^ interest. 

3. The amount of a certain sum for 1 yr. 5 mo. 15 da., at 5 per 
cent, is $1855.545. What is the principal and what the interest? 

Solution. — Since, at 5 per cent per year, interest of any sum for 1 yr. 5 
mo. 15 da., or 525 days, or ||^ of a year, is ||| of y|[^ s ^ of the prin- 
cipal, the amount must equid l^^^ or >^ times of the principal. Hence, 
the principal must equal y^^j, and the interest must equal j J^ of the amount. 
f^^ of $1855.545 » $1729.44 =: principal; ^ J^ of $1855.44 ^ $126,105 - 
interest. 

(a.) From these solutions, it appears that, to find the principal 
or the interest when the amount, rate, and time are given, we find 
the fraction which expresses what part interest for the given time 
at the given rate is of the principal, and divide the given amount 
by 1 plus this fraction. 

Note. — The above-named fraction will always be the same part of the 
given annual rate that the given time is of 1 year, or of 360 days ; or, if 
the rate is 6 per cent, it will equal the fraction expressing the part whioh 
the given time is of 200 months, or of 6000 days. 

(b.) To find the interest, we subtract the principal, found as 
before, from the amount; or, we multiply the given amount by 
the fraction which shows what part interest for the given time and 
rate is of the amount. 

What principal will amount to — 

4. $342.40 in 1 yr. 2 mo. at 6 per cent ? 

5. $486,404 in 8 mo. 16 da. at 6 per cent? 

6. $500.55 in 2 yr. 5 mo. 5 da. at 7 J per cent? 

7. $1834.24 in 11 mo. 15 da. at 4 per cent? 
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8. $305,207 in 3 yr. 3 rao. 3 da. at 9 per cent? 

9. $490,912 in 8 mo. 8 da. at 3j9j per cent? 
10. $363.48 in 1 yr. 4 mo. 20 da. at 6 per cent? 



122« Discount and Present Worth. 

(a.) Discount is an allowance made for the payment of money 
before it is due. 

(b.) The Present Worth of a debt due at a future time is the 
sum which it is supposed to be worth now. 

(o.) According to the principles involved in 'simple interest, the 
present worth of a debt due at a future time is that sum of money 
ivhich, put on interest now, will amount to the given debt at the 
time it becomes due. Hence, the given debt corresponds to the 
amount, the present worth to the principal, and the discount to 
the interest; and the problems in this article are merely additional 
applications of the principles involved in the last. 

1. What is the present worth of $470.12, due in 1 yr. 4 mo. 
hence, at 9 per cent? 

SoLUTiOK. — The present worth required is that sum of money which, put 
on interest at 9 per cent, will amonnt to $470.12 in 1 yr. 4 mo. Since, at 
9 per cent per year, interest for 1 yr. 4 mo. or 16 mo. equals -jl of 9 per 
cent, equals 12 per cent of the principal, the amount must equal 112 per 
cent of the principal, and the principal, which is the present worth required, 
most equal if | of the amount But |}J of $470.12 = $419.75 = present 
worth. 

Pboof. — The amount of $419.75 at 9 per cent, for 16 mo. = $470.12 » 
given deht 

What is the present worth of — 

2. $1453.20 due in 2 yr. 9 mo. 20 da. at 6 per cent? 
8. $465.26 due in 1 yr. 4 mo. 12 da. at 6 per cent? 

4. $634,827 due in 2 mo. 15 da. at 8 per cent? 

5. $600 due in 60 da. at 6 per cent ? 

6. $1000 due in 4 mo. at 9 per cent? 
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7. $206 dae in 6 mo. at 6 per cent ? 

8. $145.36 due in 4 mo. at 7 per cent? 

9. $628.35 due in 1 jr. at 4^ per cent ? 
10. $1438 due in 9 mo. at 6 per cent? 

11. What is the discount of $997,542 due in 2 mo. 12 da. henoe^ 
at 7^ per cent ? 

Solution. — The diseonnt required is the interest of that sum of moDey 

whiohy at 1i per cent, will amount to $997,542 in 2 mo. 12 da. Interest for 

1 1 7i 3 

2 mo. 12 da.y or t of a year, at 7i per cent, equals - of -rrz « •--- of the 

principal; hence, the amount must equal |JJ of the principal, and the dis- 
count must equal^J^ of the amount, equal to $14,742. 

KoTB. — The discount might have been found by finding the present worth 
and subtraoting it from the given debt 

YHiat is the discount of — 

12. $507.50 due in 3 mo. at 6 per cent? 

18. $469,464 due in 6 mo. 20 da. at 6 per cent ? 

14. $594,615 due in 1 yr. 1 mo. 10 da. at 6 -per cent? 

U. $253.46 due in 1 yr. at 6 per cent ? 

16. $825.14 due in 7 mo. 19 da. at 6 per cent? 

17. $824.36 due in 5 mo. 17 da. at 6 per cent ? 

18. $927.41 due in 2 yr. at 4^ per cent ? 

19. $683.76 due in 3 yr. at 3 J per cent? 

20. $437.26 due in 1 mo. 23 da. at 9 per cent ? 



123« Business Method of Discount. 

(a.) Merchants and business men are usually -willing to allow a 
larger rate of discount than that obtained by the method of the 
preceding article. Sometimes they deduct the interest of the 
entire debt for the time it has to run, as is always done on notes 
discounted at bank (see 117)» and sometimes they deduct a still 
larger sum. 

17^ 
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1. What will be received on a debt of $1000 duo in 2 mo., dis- 
count being allowed at tho rate of 6 per cent per year? 

AnswER. — $1000 minus tho interest of llOOO for 2 mo. = $990. 

2. How much money will be required to pay a note of $800 due 
in 3 mo., discount at 6 per cent per year being allowed?* 

8. Bought goods to the amount of $1200, for which I can pay 
either by giving my note payable in 6 mo., or by cash at a discount 
of 6 per cent per annum. How much shall I gain by borrowing 
enough money to pay for them now, and then paying the borrowed 
money with interest at the time when the note would have become 
due? 

4. What is the difference between the present worth of a debt 
of $2000 due in 6 mo. and the sum which would be received on it, 
if dbcount be reckoned as in this article, money being worth 6 
per cent per year? 

6. I bought goods to the amount of $1500, payable in 4 mo. ; 
but the seller offering to deduct 5 per cent of the debt for cash, I 
hired money enough to pay for them. At the end of the 4 mo., I 
paid the borrowed money with interest at 6 per cent. What did I 
gain by hiring the money ? 

SoLunoK. — 5 per cent of $1500 = $75 = disconnt. $1500 — $75 = 
$1425 ^ sum borrowed. Amount of $1425 for 4 mo. = $1453.50, and $1500 
— $1453.50 = $46.50. 

6. For how much can a debt of $695.34, due in 5 mo., be paid 
if a discount of 8 per cent of the debt be allowed for cash ? 

7. I bought a note for $2500 due in 4 mo., at a disconnt of 5 per 
cent. Allowing that money was worth to me 6 per cent per year, 
and that the note was paid when due, how much did I gain by the 
transaction ? 

8. I sold my note for $1000 due in 2 mo., at a disconnt of -1^ per 

oent per month. How much did I receive for it ? 

* I . ■■ III 

* Observe that grace is always to be allowed on notes on time. 
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0. For how much must a note payable in 2 mo. be given to 
realize $1000 at bank, money being worth 6 per cent ? 

Solution. — $1000, the money received, must be the difference between 
the face of the note and its interest for 2 mo. 8 da., t. e. it must equal the 
face of the note minus ^J J^ of it = jjgj or ^|JJ of the face of the note. 
Hence, the note must be given for f J^{ of $1000, which is $1010.611. 

10. For how much must a note payable in 90 da. be given, in 
order that $2000 may be received on it at bank ? 

11. For how much must a note payable in 4 mo. be given, in 
order that $800 may be received on it at a New York bank, inte- 
rest being 7 per cent ? 

12. For how much must a note payable in 3 mo. be given, so 
that when shaved at 2 per cent per month I may receive $1200 
for it? 

18. I owe $1000 payable in 3 mo. My creditor ofifering to deduct 
4 per cent for cash, I pay him $500. How much is still due ? 

Solution. — Since 4 per cent of the debt was to be deducted for cash, the 
cash payment would be 96 per cent of the part of the debt cancelled, and 
the part of the debt cancelled would be ^ of the cash payment, y^ of 
$500 » $520.83^ = part of debt cancelled. $1000 » $520.83| =. $479.16| 
still due. 

14. I owed $1260 due in 4 mo. My creditor offering to deduct 
6 per cent for cash, I paid $900 down. How much did I still 
owe? 

15. I bought goods to the amount of $1500, and can pay for them 
by a note on 6 mo., or by cash at 6 per cent discount. Allowing 
that I pay $900 in cash, for how much must my note be given ? 

16. I bought a lot of goods for $728.96, payable in 3 mo. ; but 
the seller offering to deduct 4 per cent for cash, I got a note pay- 
able in 3 mo. discounted at bank for such a sum that the money 
received on it was just sufficient to pay for the goods. For how 
much was the note given ? How much less money was required 
to pay the note when due, than would have been required to pay 
for the goods at that time ? 
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124« To find the Bate when the Principal^ Interest, and 

Time are given. 

NoTB. — Problems like the following oecor but rarely in business life. 

(a.) To solve them, we first find what part of the principal the 
given interest is, and then find from this what part of the given 
principal the interest for one year is, reducing the result to hun- 
dredths. 

1. At what rate per cent must $324 be on interest to gain $19.44 
in 1 yr. 2 mo. 12 da. ? 

Solution. — $19.44 « ^^f%\f of $324; or the given interest is ^/^^ 
of the principal. If the interest for 1 yr. 2 mo. 12 da., or 432 days^ is so 
mnch, the interest for 1 yr. or 360 da. must equal ||| of j'^Vs ^^ ^^® prin- 
cipal s= ^ or 5 per cent of the principal. 

Required the rate of interest when — 

2. $475.50 gains $38.04 in 1 yr. 4 mo. 
8. $933.48 gains $31,116 in 6 mo. 20 da. 

4. $255 gains $40.80 in 1 yr. 9 mo. 10 da. 

5. $444 gains $14.43 in 8 mo. 20 da. 

6. $356.40 gains $116,127 in 4 yr. 4 mo. 4 da. 

125* To find the Principal when the Interest, Bate, and 

Time are given. 

NoTB. — These problems, like those of the last article, are of rare oeonr- 
rence in business life. 

(a.) To solve them, we first find what part interest for the 
given time and rate is of the principal. The given interest being 
this fractional part of the principal, the principal must be the part 
of the interest expressed by this fraction inverted. 

1. What principal on interest at 7 per cent will gain $88,536 in 
1 yr. 4 mo. ? 

Solution. — Since 1 yr. 4 mo. =16 mo. = |J, or | of a year, the inte- 
rest must equal ^ of yj^ » ^3^ of the principal. If $88,636 is jf^ of the 
principal, the principal must equal \f of $88,536, which is $948.60. 
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What principal on interest — 

2. At 6 per cent will gain $5,038 in 1 jr. 5 mo. 15 da. ? 
8. At 6 per cent will gain $8.76 in 6 mo. 20 da. ? 

4. At 6 per cent will gain $8,841 in 1 mo. 26 da. ? 

5. At 2i per cent will gain $46.55 in 2 yr. 2 mo. 4 da. ? 

6. At 10 rer cent will gain $6,246 in 11 mo. 17 da. ? 

7. At 7 per cent will gain $19,551 at 4 mo. 27 da. ? 

8. At 5^ per cent will gain $81,873 in 2 yr. 3 mo. 17 da. ? 

126« Commission. 

(a.) Money received for services in buying and selling goods for 
others is called Commission, and is usually reckoned at a certain 
per cent of the cost of the goods bought, or of the price of those 
sold. 

(b.) A merchant who makes it his business to buy and sell on 
commission is called a Commission Mebchant. 

1. A commission merchant sold goods for me to the amount of 
$775.50, for which he charged a commission of 1^ per cent. What 
was his commission, and how much ought he to remit to me ? 

Solution. — His commission = .01^ of $775.50 = $11,632, and he oaghfc 
to remit me $775.50 -^ $11,632 = $763,868. 

8. A commission merchant bought goods for me to the amount 
of $573.25, for which he charged a commission of 2 per cent. 
What was his commission, and what sum must I remit to pay for 
the goods and commission ? 

. Solution. — His commission « .02 of $573.25 ^ $11,465, and I mnst 
remit $573.25 + $11,465 » $584,715. 

8. I sold goods for R. & S. Ives to the amount of $3275.28, for 
which I charged a commission of 7^ per -cent. What was the 
amount of my commission, and how much money must I remit to 
them? 

4. I bought goods for John Mnnroc to the amount of $1500, 
charging him a commission of 3| per cent. What was my com- 



i 



2d2 APPLICATIONS OF INTEREST. 

mission, and how mach money was required to pay for the goods 
and my commission ? 

6. I sold for a manufacturer 9342 yards of cotton cloth at 9 
cents per yard, 17250 yards at 10 cents per yard, and 5000 yards 
at 9^ cents per yard. What was my commission at 2 per cent on 
the sales 7 How much money ought I to pay him T 

6. I bought for a merchant a bill of goods amounting to 
$5172.75. What was my commission at 2^ per cent? How 
much money ought he to send me to pay for the goods and my 
commission ? 

7. John Williamson has sent me $3550 with which to buy floiuv . 
after deducting my commission of 2^ per cent on the amount ex- 
pended. What will be my commission, and how much ought I to 
expend for flour? 

Solution. — Since $3550 includes the sum to be invested and the eommb- 
sion of 2i per cent, it mnst equal 102^ per cent, or ^l of the sum to be m» 
Tested. Hence, I ought to invest |f of $3550, which is $3463.415, and i^y 
oommission ought to be ^ of $3550, which is $86,585. 

Proof.— 2^ per cent of $3463.415 equals $86,585. 

8. Thomas Simmons has bought a lot of goods for me, on which 
he charges a commission of 2^ per cent. If $8520 is just sufficient 
to pay for the goods and his commission, what was the cost of the 
goods and what the amount of his commission ? 

9. I have bought a lot of furs at a commission of 10 per cent. 
The cost of the furs and the amount of my commission are together 
equal to $1376.65. What was the cost of the furs and what the 
amount of the commission ? 

10. I sent $904.96 to my agent, directing him to expend it in 
corn, after deducting his commission of 1 per cent on the purchase. 
He purchased the corn at 50 cents per busheL How many bushels 
did he buy ? 

11. I sent 15625 yards of sheeting to Brown & Rogers, Commis- 
sion Merchants in New Orleans, direfcting them to sell it, and, after 
deducting all expenses, to invest the balance in cotton. They sold 
the bheeting at 12 cents per yard, for which they charged a com- 
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mission of 4 per cent. They then invested the balance, after de- 
ducting a commission of 2 per cent on the purchase, in cotton, at 
15 cents per pound. How many pounds of cotton did they bdyt 

127« Ixunrance. 

(a.) Insurance is an obligation assumed by one individual or 
company to pay to another a certain sum of money on the occur- 
rence of some contingent event 

Illvstbations. — My house is insured against loss by fire, when a com- 
pany or an individual have agreed to pay me a certain sum in case it is 
burned within a specified period. My life is insured when a company agrees 
to pay to my heirs a certain sum in the event of my death. 

(b.) Fire Insurance is insurance against loss by fire. 

(c.) Marine Insurance is insurance against losses at sea. 

(d.) Health Insurance is an obligation to pay an individual a 
certain sum for each week that he may be sick. 

.(e.) Life Insurance is an obligation to pay to some person a 
certain sum of money in the event of the death of the person 
insured. 

(£) The written certificate of insurance is called a PoLicr. 

(g.) The sum paid for insurance b called the Premium. 

(h.) If property is insured, the premium is a certain per cent 
of the sum covered, ». e. of the sum for which it is insured, and is 
osually paid at tiie time of e£fecting the insurance. 

(i.) When health or life is insured, the premium is usually a 
given sum paid annually during the time for which the insurance 
continues. As its amount is calculated from tables prepared by 
the different insurance companies, it will be unnecessary to give 
examples in life or health insurance. 

1. I had my factory insured for $10000, at a premium of 7 per 
cent, paying $1 for the policy. How much did the insurance 
cost me? 

Ahswkb.— $1 + 7 per cent of $10000 « $701. 

8. What would be the expense of getting a building insured for 
$1500, at a premium of 4| per cent, >he policy costing $1 T 
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8. A ship wa8 insured for a certain voyage to tbe amount of 
$27500. The premium was 5^ per cent, and the policy cost $1.50. 
What was the cost of insurance ? 

4. I had my house insured for $3000, for which I paid a pre- 
mium of 5 per cent, and $.75 for the policy. 11 months afterwards, 
the house was burned ; and, 1 month after the fire, the insurance 
company paid me the insurance. How much did I really save by 
the insurance ? 

5. Aug. 4, 1856, 1 bought a lot of cloth for $5000, and shipped 
it to Buenos Ayres. Aug. 7, 1 got it insured for its cost, paying 
4| per cent for the insurance, and $1.50 for the policy. Sept 15, 
I received intelligence that the vessel was lost at sea. Oct. 15, 
the insurance company paid me the insurance. What was my reial 
loss, money being worth 8 per cent per year ? 

6. I had my house insured for $2500 for 7 years, paying a pre- 
mium of 6 per cent, and $1 for the policy. The house was not. 
burned. Allowing that money was worth 6 per cent a year com- 
pound interest, how much had the insurance cost me when ihe 
policy expired ? IIow much should I have gained by the insurance 
had the house been burned, and the insurance paid me at the end 
of the 7 years ? 

128« Orders, Drafts, and Bills of Exchange. 

(a.) A Draft or an Order is a business paper, requesting one 
person to pay to another a specified sum of money on account of 
a third person, who is always the signer of the order. 

Illustration. 
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(b.) The preceding is an ordkb or draft drawn by Charles B. 
Hawkins on E. Wheelook, Jr., in fayor of Dexter S. Stone. 

(c.) The signer of the order is the Drawer. The one to whom 
it is addressed is the Drawer ; and the one in whose favor it is 
drawn, or the one who becomes its legal owner, is the Holder. 

(d.) The draft may be made payable on time, as, ** Thirty dayi 
after date,^' or, "At so many days sight,'' t. e, in so many days 
after the holder presents it to the drawee for Acceptance. 

(e.) A draft is Accepted when the drawee has written the word 
"Accepted'' and his name across the £etce of it, to indicate thai 
he will pay it when due. An accepted draft is, to all intento and 
purposes, a promissory note against the party accepting it. 

(£) If the drawee refases either to accept a draft, or to pay it 
when due, it may be protested in the same manner as a promissory 
note, and the holder may demand payment of the drawer or of any 
indorser. 

(g.) Drafts payable in a different place from that in which they 
are dated, are called Bills of Exchange. If payable in the same 
country, they are called Inland or Domestic Bills ; if payable in 
a foreign coontry, they are called Foreign Bills. 

(h.) To guard against loss in the transportotion of foreign bills 
of exchange, it is customary to prepare two or three (usually three) 
copies, and to send them by different vessels. These bills consti- 
tute a Set of Exchange, and are called First, Second, and Third 
of exchange. They are so worded that the payment of one renders 
the others void. 

(L) A bill of exchange gives to the holder funds in the country 
on which it is drawn, and thus saves the expense and risk of trans- 
porting specie for the making of purchases or the payment of 
debte. 

Illustbation.— The biU nnder k fpYW to Williams A Grover £2000 in 
Xiondon. ^ 

(j.) Such bills are usually sold by the drawer to the party in 
whose favor they are drawn, and may bring more or less than their 
nominal or par value. If they bring more, they are sold at a 
PREMIUM ; if less, they are sold at a discount. 
18 
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(k.) Tonu or a Bill or IBxcha^qs. 

^eti^ fc^j /an. /^ ^BSB. 
Sxcdanae ^ ^2000. 

S'n^y c^yd ajKez <^^^^ ^^S^^^<^/^^i^;^!^W^ 
/^^eccnci and m^ im^au^Jj ^au ^ me (yu/ct 

(L) A pound sterling in exchange is reckoned at y of a dollar, 
or $4.44J, though the real value of the sovereign, which represents 
it, varies from $4.83 to $4.86 (see 17) b). A dollar in exchange, 
therefore, is really worth about $1.09; and exchange on England 
is reaiXLy at par when $1.00 sells for about $1.09. It is at a pre- 
mium when it sells for more, and at a discount when it sells for 
less, than $1.09. 

Illvstkation. — ^If a Bill of Exobange on England for £1000 bo parchased 
at 108, it would eost $4799.999, ai foUowir : 

1000 X $4 J « 94444.444 - nominal Value; 

855.556 as 8 per cent nominal premhun. 



$4800.00 -total eost 

If the value of the Boyereign was $4.85, the abore bill would bring in 
Bnj^and 1000 X $4.85. >- $4860; from which, it appears that this sale, though 
made nominally at a premium, was reallj at a discount. 

1. What would a bill of exchange on England for £1000 cost at 
lOSi? 

Solution. 

1000 X $4J «= $4444.444 » par value. 

377.777 = 8i per cent premium. 

$4822.222 » cost. 
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'2. What will a bill of ez;ohange on England '^br £1500 cost at 109| ? 

8. What will a bill of exchango on London forXlSOO cost at 108§? 

4. The sovereign being worth $4.83, were the last three bills 
really sold at a premium or a discount? 

0. What is the exact cost of a pound of exchange bought at 108 J? 

6. What is the exact cost of a pound of exchange bought at 109? 

7. What will a bill of exchange on France for 6400 francs cost 
at 1 per cent discount, the frano being reckoned at $.186 ? 

8. What will a bill of exchange on Hayana for $5475 cost at 2| 
per cent premium ? 

129« Stocks. 

(a.) Money invested in any property designed to yield an income 
is called Stock. 

iLLVSTBAnovs. — Mooej iDTested in bosinew is called Stock di Tbadb; 
money invested in goverament seourities, bonds, etc. is called GoYBBmtEjiT 
Stock. 

(b.) The Capital Stock of an incorporated company is the 
money paid in by its members for the general purpose^ for which 
the company was formed. It is divided into equal parts called 
Shabxs. Any person owning one or more of these shares is a 
Stockholder, or member of the corporation. Stocks is a general 
term applied to the shares themselves, which may be bought and 
sold like any other property. 

(c.) The first or original value of the shares of any corporation, 
t. e. the value at which l^ey are^ rated in estimating its capital 
stock, is called their Nominal Yalux, or their Par Value, and is 
always the same. 

(d.) The price which they will bring, if exposed for sale, is their 
True or Real Value, and is different at different times. 

(e.) If the real value equals the par value, the stocks are At 
Par; if it be greater, they are Above Par, and sell at a Premium 
or Advance ; if it be less, they are Below Par, and sell at a 
Discount. 
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" (£) The profits accruing to the corporation, if any, are at 
intervals distributed among the members, in proportion to the 
number of shares each holds, and are then called Diyidends. 
The dividends are usually reckoned at a certain per cent of the 
jMT value of the shares. 

1. What vrill 8 shares of Suffolk Bank stock cost at an advance 
of 7 per cent, the par value being $100 per share ? 

Solution. — $800 » par value of 8 shares. 

56 » 7 per cent premium. 

$856 = real value, or required cost 

2. How much will 19 shares of railroad stock cost at a discount 
of 4 per cent, the par value being $50 per share ? 

SoLunoN. — $950 = par value of 10 shares. 

88 » 4 per cent discount. 

$912 — real value, or required cost 

5. How much will 14 shares City Bank stock cost at a premium 
of 11 per cent, the par value being $100 per share ? 

4. What will 23 shares of railroad stock cost at a discount of 19 
per cent, the par value being $100 per share ? 

6. A broker bought 11 shares of stock at a premium of ^f per 
cent How much did they cost him, the par value being $50 per 
share? 

6. I bought 20 shares in a mining company at 42 per cent below 
par, and sold them at 37 per cent below par. How much did I 
gain, the par value being $100 per share ? 

7. How much shall I lose by buying 15 shares bank stock at a 
premium of 7 per cent, and selling them 4 months afterwards at a 
discount of 3 per cent, the par value being $100 per share, and 
money being worth 6 per cent per year ? 

8. I bought 25 shares of Fitchburg railroad stock at 25 per cent 
discount, and a broker sold them for me at 16 per cent discount, 
charging 25 cents per share for his services. How much did I 
gain by the transaction, the par value of the stock being $100 per 
share ? 
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9. I paid $440 for stock at an advance of 10 per cent. How 
many shares did I bay, the par value being $50 per share ? 

10. I paid $879.75 for Weybosset Bank 4fttock at a premiam of 
3^ per cent. How many shares did I bay^ the par value being 
$50 per share ? ^ 

11. March 1, 1856, 1 bought 4 shares of stock at an advance of 
H per cent on the par value of $500 per share. July 1, 1856, 1 
received a dividend of 5^ per cent. Sept. 1, 1856, 1 sold the stock 
at a premium of 12 per cent. What did I gain by the transaction, 
money being worth 7 per cent per year ? 

NoTB.»Iii examples of this kipd, interest should be reckoned on the 
dividends as well as on the original eost of the stock. 

18. A man bought 16 shares of stock at a discount of 2^ per 
cent. Six months afterwards he received a dividend of 3 per joent, 
and in 6 months more he received a dividend of 4 per cent. Two 
months after receiving the second dividend, he sold the stock at a 
premium of 5 per cent. Money being worth 6 per cent simple 
interest, what was his gain by the transaction, the par value of 
the stock being $100 per share ? 

18. By buying stock at 76 per cent of its par value, and selling 
it at par, I gained $144. What was the par value of the stock ? 

14. By buying stock at 20 per cent below par, and selling it for 
90 per cent of its par value, I gained $337.50. What was the par 
value of the stock bought? How much did I give for it? For 
how much did I sell it ? 

130« Profit and Loss. 

(a.) Profit and Loss treats of the percentage of profit and loss 
made by merchants in their business transactions. 

(b.) Most problems in profit and loss come under one of three 
classes —> 

Ist Those in^which the cost and per cent of profit or loss being 
given, the selling price or the number of dollars gained or lost is 
required. 
18* 
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2d. Those in which, the cost and selling price being given, the 
percentage of profit or loss is required. 

3d. Those in which, the selling price and percentage of profit 
or loss being given, the cost or some per cent of the cott is 
required. e 

(c.) For how much must I sell articles — 

1. Costing $4 to gfun 16f per cent ? 
Answer.— $4 + 16§ per oent of $4 *« $4.d6|. 

2. Costing $7.50 to gain 15 per cent ? 
8. Costing $12 to lose 12^ per cent ? 
4. Costing $3.56 to lose 25 per cent? 

(d.) How much shall I gain or lose by selling articles — 

0. Costing $9 at an advance of 12 per cent ? 
Anbwbb. — $1.08 gain. 

6. Costing $27.50 at a loss of 16 per cent ? 

7. Costing $12.50 at an advance of 12^ per cent ? 

8. Costing $25 at a loss of 25 per cent ? 

9. Costing $8.70 for 112 per cent of cost? 

Answer. — $1,044 gain. 

10. Costing $125 for 125 per cent of cost ? 

11. Costing $96 for 96 per cent of cost? 

12. Costing $8 'for 87^ per cent of cost ? 

18. How many pounds of sugar, costing 8 cents per pound, 
must be sold for a dollar, in order to make a profit of 12| per 
cent? 

Solution. — To gain 12^ per cent, I mast sell it for 112 j per cent, or | 
of the cost Therefore I mast sell it for f of 8 cents, or for 9 cents ]^r 
poand, which will give 11^ lb. for a dollar. 

14. How many pounds of coffee, costing 15 cents per pound, 
must be sold for a dollar, in order to gain 11^ per cent ? 
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16. Bought a cask of rice oontiuning 213 pounds, at 8^ cents 
per pound. How many pounds must I sell for a dollar, in order 
to gain 25 percent? 

10. I bought 112 barrels of apples at $1.75 per bbl., and it cost 
$12.50 for haying them brought to my store. For how much per 
bbl. must I sell them, in order to make a clear profit of 33^ per 
cent? 

17. A house carpenter purchased a house for $2500^ He worked 
with 2 journeymen and 1 apprentice 24 days in repairing it He 
valued his own services at $2.25 per day, the services of each 
journeyman at $1.75 per day, and those of the apprentice at $1 
per day. The stock used in repairing cost $225, and he paid $100 
for having the house painted. He then sold the house so as to 
gain 25 per cent on the whole amount which it had cost him. 
For hoW|much did he sell it and what was his gain? 

18. An importer sold to a wholesale dealer a lot of sugar which 
had cost him b{ cents per pound, at an advance of 33^ per cent. 
The wholesale dealer sold it to retail dealers at an advance of 25 
per cent. The retail dealers sold it at an advance of 20 per cent 
on what it had cost them. For how many cents per pound did the 
retail dealers sell it? 

19. What per cent shall I gain by selling articles costing $1.54 
for $1.68? 

Solution.— I shidl gain $.14, which equals -f^ » M^, or 9^ per cent 
of the cost. 

(e.) What per cent shall I gain or lose by selling articles 
costing — 

20. $7 for $6 ? 28. $.50 for $.62} ? 

21. $7.50 for 5 ? 94. $137.80 for $172.25 ? 

22. $.62i for $.50 ? 25. $172.25 for $137.80 ? 

(£) What per cent of the cost shall I receive by selling articles 
costing — 

98. $4 for $5 ? 98. $15 for $15.75 ? 

97. $5 for $4 ? ^ 99. $15.75 for $15 ? 
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(g.) What per cent of the selling price shall I gain or lose by 
selUng articles costing — 

80. $.75 for $1 ? 88. $12 for $11 ? 

81. $1 for $.75 ? 84L $1 for $2 ? 
88. $11 for $12 ? 85. $2 for $1 ? 

86. What per cent of the selling price shall I gain, if I gain 18 
per cent of the cost? 

SoLvnoir. — If I gain 18 per eentof the eosl^ I shall mU for 118 per cent 
of the cost Hence, the gain, 18 per cent, Is .jiX » .15J[j of the aelliDg 
priee, or 15|| per cent of the selling price. 

(h.) What per cent of the selling price shall 1 gun or lose 
ifl— 

87. Lose 10 per cent of cost? 40. Oun 20 per cent of cost? 

88. Gain 10 per cent of cost? 41. Gfun 50 per cent of cost? 

89. Lose 20 per cent of cost? 48. Gain 100 per cent of cost? 

48. What per cent of the cost shall I lose if my loss equals 10 
percent of the selling price? ' 

Solution. — The loss added to the selling price mvst eqnal the cost 
Hence, if I lose 10 per cent of the selling price, the cost most be 110 per 
cent of the selling price, and the loss mnst be -^ "* iV * ^lV ^^ ^^^ ^^ 
the cost 

(i.) What per cent of the cost shall I gain or lose — 

4C If my loss equals 25 per cent of the selling price? 
46. If my loss equals 50 per cent of the selling price ? 

46. If my loss equals 20 per cent of the selling price? 

47. If my gain equals ,15 per eent of the selling price ? 

48. If my gain equals 16 J per cent of the selling price ? 

49. If my gain equals 6 J per cent of the selling price ? 

50. What is the cost of goods on which I gain 9^ per cent by 
ginning 14 cents ? 

Solution. — Since U cents is Qfj per cent of the cost, 100 per cent of the 
cost mnst equal — r- of 14 cents = $1.54. 
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( j.) What is the cost of goods on which I — 

61. Gain $2 by gaining 10 per cent? 
02. Gun $.04 by gaining 50 per cent? 

63. Lose $.45 by losing 15 per cent? 

64. Lose $5.20 by losing 14f per cent? 

(k.) What is the selling pr.Ice of goods on which I — 

66. Gain $6 by gaining 6 per cent? 
66. Lose $6 by losing 6 per cent? 
67.' Gkun $.09 by gaining 3 per cent? 

68. Lose $.09 by losing 3 per cent? 

69. Gain $15.50 by gaining 16f per cent? 
60. Lose $15.50 by losing 16§ per cent? 

6L What is the cost of goods on which I gain 12 per cent by 
selling for $3.08 ? 

SoLunoir. — Since I gain 12 per cent, my selling priee miist equal 112 per 
eent of the cost Hence, 100 per cent of the eost, or the cost itself, must 
equal ||| of the selling priee. jf } of $3.08 » 2.75 « cost 

68. What is the cost of goods on which I lose 12 per cent by 
Belling for $3.08 ? 

Solution. — Since I lose 12 per cent, my selling price most equal 88 per 
cent of the cost Hence, 100 per cent of the cost, or the cost itself mast 
equal ^^ of the selling price, l^ of 63.08 » $3.50 « cost 

What is the cost of goods on which I — 

68. Gain 20 per cent by^selling for $1728? 
64. Lose 20 per cent by selling for $1728 ? 
66. Gain 33} per cent by selling for $15.50? 
66. Lose 40 per cent biy selling for $40 ? 

67. I bought a carriage for $125, and, after paying $12.50 for 
having it painted and Tarnished, I sold it for $150. What was my 
gain per cent ? 
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68. I bought a sail-boat for $200, and paid $5 for painting and 
repairs. I let it enough to come to $25, and then sold it for $250* 
What per cent of my total expenses did I gain ? 

69. I sold a rifle for $16.60, thereby^ losing 17 per cent. How 
much did it cost me ? 

70. I parchased a lot of merchandise for a certidn sum, and, 
after incurring expenses upon it to the amount of $25, 1 sold it for 
$290, thereby gaining 16 per cent on its entire cost. How many 
dollars did I pay for it? 

71. I sold a horse for $212.50, thereby losing 15 per cent. For 
how much ought I to have sold him to gain 20 per cent? 

SoLunoir. — As I lost 15 per cent, I sold him for 85 per eent of the cosL 
Bat to have gained 20 per cent, I should have sold him for 120 per cent of 
the cost As 120 per cent is l^ or |^ of 85 per cent, I ought to hare sold 
hfan for 14 of $212.50, which is $300. 

78. I bought 2 lots of land at the same price per acre. I sold 
the first lot for $125.32 per acre, thereby gaining 16{ per cent ; but 
was obliged to sell the second lot at a loss of 12^ per cent. For 
bow much per acre did I sell the second lot? 

78. I bought 2 cargoes of coal at the same price per ton. I sold 
the first at an adyance of 12 per cent, and the second at a loss of 
12 per cent. The first cargo contained 123^ tons, and I sold it for 
$622.44. The second cargo contained 128 tons. For how much 
per ton did I sell the second cargo ? 

74. By selling a lot of goods for $1001, 1 lost 9 per cent For 
how much ought I to have sold them to gain 3^ per cent? 

75. By selling a lot of goods for $545.49, 1 gain 14 per cent. 
For how much mast I sell them to lose 6 per cent? 

76. I bought a lot of goods, and, by selling | of them at an 
advance of 6 per cent, and the other hdf at an advance of 12 per 
cent, I gained $47.25. How much did they cost me ? 

77. I bought a cask of oil. One^ourth of it leaked out, and I 
sold the remainder at an advance of 25 per cent of its cost What 
per cent did I lose on the investment ? 
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78. I bought a cargo of sugar, and sold it at an advance of 33^ 
per cent on its cost ; but 12^ per cent of my sales proved to be bad 
debts. What per cent did I gain on the investment ? 

79. I bought some cloth at $3 per yard. How much most I ask 
for it, that I may fall 10 per cent from my asking price and still 
gain 20 per cent on the coett 

80. I boaght the wood standing on 7 acres of land for $37.50 
per acre. I paid $.70 per cord for having it cat, and $1JS0 per 
cord for having it carried to market, and incurred other expenses 
on account of it to the amount of $8.75. The wood averaged 18 
cords per acre. I sold it on 4 months' credit, at an advance of 75 
per cent on its total cost ; but the purchaser offering to pay me 
cash if I would deduct 5 per cent from the amount of the bill, I 
accepted the proposition. How much did I receive per cord for 
the wood ? 
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(a.) Two or more persons, uniting for the purpose of carrying 
on business together, form what is called a Partnership, Firm, 
or Company. The capital invested by them is called their Stock 
IK Trade. 

(b.) When the stocks of the several partners are invested for the 
same length of time, each partner's gain or loss will be the same 
part of the entire gain or loss that his stock is of the entire 
stock. 

1. Jones, Brown & Smith trade in company. Jones puts in 
$500 ; Brown puts in $300 ; and Smith puts in $450. They gain 
$937.50. What is each partner's share ? 

PARTiAZi SoLunoir. — They all put in $1250, of which Jones put in 
Jones ought to have J, Brown ^j, and Smith ^ of the gain. 

8. A, B & traded in company. A put in $1000, B $1200, 
$1500. They gained $1000. What was each man's share ? 
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5. Rogers, €k>odwin & Clark formed a partnership, with a capital 
of $10000 ; of which Rogers put in $3500, Goodwin $3700, and 
Clark the remunder. When their partnership expired, they fbniid 
that they had lost $2500. What would be each man's share of the 
remuning capital ? 

4. John Smith, fuling in business, finds that he owes $2500, and 
that his property is worth only $625. If he divides the latter 
justly among his creditors, how much will he pay on a dollar? 
How much to Mr. Bradford, to whom he owes $600 ? How much 
to Mr. Warren, to whom he owes $98.50? 

.5. A, B, and C do a piece of work together for $34.15. A ia 
employed upon it H days, B 6} days, and C 8} days. How mach 
money ought each to receive? 

6. A and B traded in company. A put in twice as much as B. 
They gained $300. What was each man's share ? 

7. A and B traded in company. A put in f as much as B. 
They gained $750. What was each man's share ? 

8. A, B, and C traded in company. A put in ^ as much as B» 
and C put in as much as A and B togeUier. They lost $127$« 
What was each man's loss ? 

9. A, B, C, & D formed a partnership. A put in 4 times an 
much as B, while B put in ^ as much as C, and D put in as much 
as A and B together. They gained $1943.76. What was each 
man's share of the gain ? 

10. A and B formed a partnership for one year. A put in 
$8000 and B put in $7000. It was agreed that B should manage 
the business, for which he should receive a salary of $1000 ;-and 
that, after allowing for this, the profits or losses should be shared 
in proportion to the stock. At the end of a year, they dosed up 
their business, and divided the property of the firm. Allowing 
that they had gained $4000, how much ought each man to 
receive? 

11. How much would each partner in the last example have 
received if they had lost $4000, instead of gaining it? 
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18. Edwin Adams, Henry B. Lather, and Horace E. Hull, formed 
a fMkrtnership, under the title of Adams, Lather & Go. Adams 
pot in $7000, Lather $5000, and Hull $8000. Lather being better 
acquainted with the basiness than either of the other partners, it 
was agreed that his salary shoald be reckoned at $1200 per year, 
and the others at $600 each ; and that, after allowing for these, 
the gains or losses shoald be shared in proportion to the stock* 
At the end of 2 years^ they sold their stock in< trade for twi(3iQ their 
original capital. How oaght the money to be divided ? 

18. How would the proceeds in the last example have been 
divided if the stock had sold for a sum equal to i the original 
eapltal ? 

132« Partnership on Time. 

(a.) When the stocks of the several partners are invested for 
unequal times, it is evident that the profit or loss should be shared 
in proportion to what the use or interest of each man's stock fbr 
the time it is invested is worth. 

1. A, B & traded in company. A put in $500 for 12 months, 
B pat in $450 for 10 months, put in $600 for 9 months. They 
gained $1200. What was each man's share ? 

First Solution. 

$30.00 — interest of A's stock for 12 months. 
$22.60- " B's " 10* « 
$27.00 « " C'b « 9 w 

$79.50= " whole. 

Hence, A should have ^^{ or J§ of the gain » $452,830. 
B shoald have ^|5a or || of the gain » $339,623. 
C shoald have |7 jj or || of the gain » $407,547 

Second Solution. 

The use of $500 for 12 mo. is worth the use of $6000 for 1 mo. 
" $450 for 10 mo. " « $4500 " 

" $600 for 9 mo. " " $6400 " 

" whole stock " " $15900 *' 

Therefore, A wUl have y^iAnT ®' IS °^ Sain, B would have j^%% or J| 
of gain, and would have XYA ^^ S3 ^^ S^^> which gives the same resaltji 
as before. 
19 
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2. X, Y, and Z traded in corapany. X put in $1500 for 20 
months, Y put in $1250 for 22 months, Z put in $2000 for 15 
months. They gained $6000. IIow much ought each man to 
receiTO ? 

8. James Smith, George Brown, and Charles Swain formed a 
partnership, under the firm of Smith, Brown & Co. Smith put in 
$1200 for 1 year. Brown put in $800 for 18 months, and Swain put 
in $900 for 16 months. They gained $3000. What was each 
man's share? 

4. Alfred White and Seth Jackson formed a partnership for 2 
years. White put in $6000 for the whole time. Jackson was to 
manage the husincss, for which he was to receive $1000 per year. 
He did not put in any money till the end of 6 months, when he 
put in $5000. They gained $8000. What was each partner's just 
share ? 

0. Arthur Bobbins, William Chase, Joseph Daggett, and James 
Freeman did a piece of work in company for $50. Bobbins worked 
8 hours per day for 6 days, Chase worked 10 hours per day for 3 
days and 9 hours per day for 2 days, Daggett worked 7 hours per 
day for 4 days and 10 hours per day for 2 days, and Freeman 
worked 10^ hours per day for 2 days and 9| hours a day for 4 days. 
How much money ought each to recei?e ? 

6. William Mason, James Loring, and Thomas Davis formed a 
partnership for 2 years, commencing with a capital of $4000 each. 
At the end of the first year. Mason took out $1000. Loring pat 
in $1000 and Davis put in $500. When the partnership expired, 
they found that they had gained $8000. How many dollars should 
each receive ? How many dollars would each receive if the capital 
and gain were both divided ? 

7. A, B, and C traded in company. A put in $1000 for 6 months, 
and at the end of that time put in $1000 more. B put in $800 for 
6 months, and at the end of that time put in $700 more. C put in 
$2000 for 4 months, and at the end of that time withdrew $800. 
At the end of a year they settled up their accounts, and the part- 
nership was dissolved. Allowing that their loss in trade was $1600, 
how much capital would each man carry out of the firm ? 
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8. Daniel Gould and Albert Austin formed a partnership for 2 
years, under the firm of Gould &, Austin. Gould at first pat in 
$3000, and at the end of 1 year put in $2000 more. Austin put 
in at first $2500, anch at the end of 6 months put in $4000 more. 
Gould managed the business, for which he was to receive a salary 
of $800 per year. When the partnership expired, they closed up 
their affairs, and found that the property of the firm was worth 
$5000 more than the capital which had been contributed. How 
should it be divided ? 

9. What would have been the answer to the last question had 
the property of the firm been worth $5000 less than the capital 
which had been contributed ? 



133» Assessment of Taxes. 

(a.) Taxes are assessments laid on persons or property, usually 
for some public purpose. 

(b.) A tax on persons is called a Poll Tax, and a tax on pro- 
perty is called a Property Tax. 

(c.),The poll tax is only assessed on males between certain 
ages, as between twenty-one and seventy; and in some States it is 
not assessed. 

(d.) In assessing taxes it is necessary — 

1st. To estimate the value of all the property to be taxed, and 
make a complete inventory of it. 

2d. To find the number of polls, i, e. the number of persons 
liable to pay a poll tax. 

3d. To determine what portion of the tax is to be raised upon 
the polk, and to divide it equally among them. 

4th. To find how much must be paid on each dollar of the tax- 
able property, in order to raise the remainder of the tax. 

(e.) This last may be done by dividing the amount to be raised 
by the estimated value of the property on which it is to be raised. 
It will then be easy to find the tax of any individual. 

1. A tax of $2500 is to be raised in a certain town. The taxable 
property is valued at $850000, and there are 300 polls, each taxed 
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$1.25. What will be the tax on each dollar, and what will be the 
tax of each of the following persons ? 

A, who pays a tax on $4480, and 2 polls. 

B, who pays a tax on $1700, and 1 poll. 
^ G, who pays a tax on $360, and 1 poll. 

D, who pays a tax on $11500, and 1 poll. 

Solution. — The tax on 300 polls at $1.25 each is $375, which, subtracted 
from $2500, leaves $2125 to be assessed on the property. 

Since $850000 is to be taxed $2125, one dollar will be taxed ir7|f\f|r]r of 
$2125, which is 2^ mills. 

A's tax on 2 polls wonld be twice $1.25, or $2.50, and on $i4S0 property 
would be 4480 times 2^ mills, which is $11.20. $2.50 + $11.20 gLyw $1^.70 
as the amount of A's tax. 

Find the tax of the others in the same way. 

2. A tax of $6108.72 is to be raised by a Qertain town. The 
taxable property is valued at $1,824,600, and there are 240 polls, 
each taxed $1.12^. How maoh is the tax on $1 ? How much is the 
tax on each of the following persons? 

W, who pays a tax on $3620, and 1 poll. 
X, who pays a tax on $17400, and 3 polls. 
Y, who pays a tax on $8350, and 1 poll. 
Z, who pays a tax on $400, and 1 poll. 



SECTION XIX. 



POWERS AND ROOTS. 



134« DefiiiitioiiB. 

(a.) Ths product of a number taken any number of times as n 
factor is called a Power of the number. (See 68, j, k, and L) 

(b.) A Root of a number is such a number as taken some num- 
ber of times as a factor will produce the given number. 
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(o.) If the rood must be taken twice as a factor to produce the 
number, it is the Squark Boot, or the Second Boot; if three times, 
it is the Cube Root, or the Third Boot ; if four times, it is the 
Fourth Boot, ete. 

Illustbation. — 3 is the square root of 0, the third root of 27, afid the 
fourth root of 81 ; because 3* =« 9, 3' = 27, 3* « 81. 

(d.) The character, ^/, called the Badical Sign, is used to 
indicate that the root of the number before which it is placed is 
to be extracted. 

(e.) The Degree of the root is indicii^ted by a small figure called 
an Index, which is placed a little above and at the left of the radical 
sign. When no index is written, the square root is required. 

Illubtratiohs. — \/49 or 1/4^9 means the square root of 49. 

4/16 means the fourth root of 16. 
1/4^ means the seventh root of the sixth power of 4. 

(£) We may also indiclate that a root is to be extracted by using 

a FRACTIONAL EXPONENT. 



Illustrations. -4^ = -^4; 81* = V81; 8* = V8', etc. 

(g.) The process of finding the powers of numbers is called 
Inyolution; and the process of finding their roots is ealled 
Etolution, or the Extraction of Boots. 



135« Belation of Square to its Boot. 

(a.) TABLE OF SQUARES. 

r =- 1 4' = 16 7' = 49 

2« = 4 5* = 25 8» = 64 

y == 9 6* = 36 9« = 81 

10» = 100 10000" = 100000000 

lOO' = 10000 100000* x= 10000000000 

1000* = 1000000 1000000' = 1000000000000 



J9 



* 
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(b.) The precediDg table shows, first, that there are below 100 bol 

9 entire numbers which are perfect squares — 

(o.) Second, that the entire part of the sqiMure root of any 
number below 100 will be less than 10, and therefore contun bnt 
one figure ; of any number between 100 and 10000 will lie between 

10 und 100, and therefore contain 2 figures ; of any number be- 
tween 10000 and 1000000 will lie between 100 and 1000, and 
therefore contain 3 figures, etc.; or, in other words — 

(d.) If any number contains either 1 or 2 figures, the entire 
part of its root must oontaiu 1 figure ; if it contains 3 or 4 figures, 
the entire part of its root must contain 2 figures, etc. 

(e.) Hence, if we should begin at the right of any number, and 
separate it into periods of two figures each, the number of periods 
would be the same as the number of figures in its square root. 
The square of the highest denomination of the root would be 
found in the left-hand period ; the square of the two highest de* 
nominations would be found in the two leh-hand periods, etc 

(£) In order to understand* the method of extracting the square 
root, it is necessary to consider how the square of a number con- 
sisting of two parts is formed from those parts. To do this, let a 
represent any number whatever, and b represent any other num- 
ber. Then will a+b represent the sum, and (a + by, or (a + b) 
X (a+ 6), the square of the sum of any two numbers whatever. 

(g.) Performing the multiplication, we have a times a = a*i a 
times & = a X &» or, as it may be written, a b; b times a=: a 
^mes b = ax bf or ab;b times & = &*. 

(h.) Writing the work as below, and adding the partial products, 
yfe have — 

a+b 
a + b 

OX (a + 6) = o* + a times b = a' + a 6 

bx (a+b)= +a times 6+6' = + a6 + 6* 



(a + 6) X (a + 6) = a' + 2a times 6 + 6* = a» + 2 a 6 + 6». 
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(L) Henod (a + bf == (f + 2ab + &*, or, sinoe a" equals the 
square of the first number, and 2ab equals twice the product of 
the first number by the second, and b* equals the square of the 
second* it follows that— 

(j.) The square of the sum of any two numbers equals the 
square of the first number plus twice the product of the first 
number by the second, plus the square of the second. 

iLLUBTBAnOHS. 

(7 + 3)', or 10* - 7* + twice 7 timw 3 + 3* =-49 + 42 + 9- 100. 

(30 + 8)*, or 88* - 30' + twice 30 times 8 + 8* » 900 + 480 + 84 « 1444. 

(k.) The square a*+ 2ab + l^ may take another form ; for 
2ab + 6'=2a times b + b times 6 = (2 a + 6) X 6, or, by 
omitting the sign of. multiplication, which may be done without 
ambiguity, = (2 a + 6) 6. 

(L) Hence (a + 6)' = tf» + 2 a 6 + 5^ = a» + (2 a + 6) 6, or 
sinoe a* equals the square of the first number, and (2a+ b)b 
equals the product x>btuned by multiplying the sum of twice the 
first plus the second, by the second, it follows that — 

(m.) The square of the sum of any two numbers is equal to the 
square of the first number plus the product of two factors, one of 
which is the sum of twice the first number plus the second, and 
the other is the second number. 

Illustrations. 
(7 + 3)», or 10» - 7* + (14 + 3) 3 = 49 + 51 « 100. 
(30 + 8)*, or 38« « 30« + (60 + 8) 8 = 900 + 644 « 1444* 

136« Method of extracting^ the Square Boot 

1. What is the square root of 877969 ? 

SoLiTTioN. — ^This number conUdns three periods of two figures each, which 
shows that there are three figures in its root Moreover, the greatest square 
below 87 is the square of the highest denomination of the root, and the 
greatest square below 8779 is the square of the two highest denominationt 
of the root. Hence, we may find the first two figures of the required root 
by finding the square root of 8779 a« though it were unite. 

The greatest square below 87, the left-hand period, is 81, the root of 
^hich, 9, is the first figure of the required root Subtracting 81 from 87, and 
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Min«zing the next period to the remainder gives t19, which, for eonyenionee, 
we eall a dividend. This dividend contains the remaining part of the sqoart 
of the two highest denominations, and must therefore contain the prodaefc 
of two factors (185, m) one of which is the som of twice the part <^ the 
root already found plus the next figure of the root, and the other is the next 
figure of the root. 

If we knew the first of these factors, which we may eall the tbub divi- 
sor, wc could readily find the other by dividing 679 by it. But as we onlj 
know the value of the highest denomination, we have to make twice that 
value, which is the largest part of the true divisor, a trial divisor. 

Twice 9 = 18, but as the 9 is tens with reference to the next figure of the 
root, the 18 must be tens, a^d in dividing by it we drop the right>haad 
figure of the dividend. Dividing 67 by 18 gives 3 for a quotient, which must 

WRITTEN WORK, either be equal to or greater than the next figure of thd 
. • • root* 

877969(937 -^g n^^ complete the true divisor by adding 8 (tli« 

last quotient figure) to 18 tens (the trial divisor). The 



183} 679 sum is 183, which multiplied by 3 gives 549. This 

549 being less than the dividend, shows that 3 is not 

1867^ 13069 ^^ large. Hence, 93 represents the two highest deiio- 

13069 minations of the root, and, as the root contains thref 

figures, the 93 must be tens. 

Subtracting the 549 from 679, and annexing the next period to the re- 
mainder, gives 13069 for a new dividend, which contains the remaining part 
of the square of the tens and units, and therefore must contain the product 
of two factors, such as described in (135, m). We therefore proceed to form 
a trial divisor by doubling the 93. 

Twice 93 is 186, which, as tho 93 is tens, must be tens. Dropping the 
right-hand figure of the dividend, as before, and dividing the remaining 
part, 1306, by 186, gives 7 for a quotient, which is either equal to or larger 
than the units figure of the root 

We now complete tlue true divisor by adding 7 (the last figure found) to 
186 tens (the trial divisor). The result is 1867, which multiplied by 7 gives 
13069. This being equal to the dividend, showii that 7 is the true units 
figure of the root Hence, the required root is 937. 

(a.) These principles are of universal application, and furnish 
the following rules — 

1st Divide the given numher into periods of two figures each, 
beginning with the units. The left-hand period may contain one 
or two figures. 



* Since the trial divisor is less than the true divisor, this figure can never 
be too small. 
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2d. Find the greatest square in the left-hand period, and place 
its root as the first figure of the required root. 

3d. Subtract the square thus found from the left-hand peiiodf 
and to the remainder bring down the next period, calling the result 
a dividend. 

4th. Double the part of the root already found for a trial 
diyisor. 

5th. See how many times this trial divisor is contained in all 
of the dividend, excepting the right-hand figure, and write the 
quotient as the next figure of the root, and also place it at the 
right of the trial divisor, to form a true divisor. 

6th. Multiply this true divisor by the root figure last found, and 
subtract the product from the dividend. 

7th. Bring down the next period to the right of the remainder, 
to form the next dividend. 

8th. Double the part of the root already found, for a trial divi* 
sor, and proceed as with the last trial divisor. 

(b.) Find the square root of each of the following numbers — 



8. 529 


8. 105625 


14. 10323369 


8. 2601 


9. 47524 


18. 4456321 


4. 6724 


10. 401956 


16. 3407716 


5. 6241 


11. 863041 


17. 33930625 


6. 9801 


12. 31684 


18. 74080449 


T. 784 


18. 654481 


19. 81144064 



137« Square Boot of Fractions. 

(a.) To square a fraction, we multiply it by itself, t. e, we square 
its numerator for a new numerator and its denominator for a new 
denominator. 

(b.) Hence, to extract the square root of a fraction, we must 
extract the square root of its numerator for a new numerator, 
and the square root of its denominator for a new denominator. 

Illustrations.— \/ J =» f >/.25 «= .5 v/.OOSl =» M 



226 POWERS AND ROOTS. 

(o.) If both terms are not perfect equares, only an approximato 
value of the square root can be obtained. 

(d.) If the denominator is not a perfect square, both terms 
should be multiplied by such a number as will make it so. This 
number may be either the denominator or the product of all the 
prime numbers which are found as factors in the denominator, 1, 
3, 5, or any other odd number of times. 



Illustrations. — 4 /?r ■» 4 / Zl2^. 

V 84 V 84" 



(e.) What is the square root of — 



84 ^ V2IOO ^ 4_6 
84 84 



8- iU' «. ill- 0- «|. 

(e.) In order that the denominator of a dscix al fraction may 
be a perfect square, its numerator must contain an even number 
of decimal plaoes. 

iLLUSTBATioir. — The denominators of .04, 3.27, and .1951 are perfect 
squares, but the denominators of .4, .327, and .00625 are not 

(£) Hence, to extract the square root of a decimal fraction, 
annex a zero, if necessary to make its number of decimal places 
even. Then extract the root as in whole numbers, obserying that 
there will be one decimal place in the root for every two places in 
the given fraction. 

(g.) The root may be found to any number of decimal places by 
annexing two zeroes for every additional figure desired in the root. 

Illustration. — \/. 9 = V'.OO «= \/.9000 = \/. 900000, etc. 
(h.) What is the square root to 5 decimal places of — 



10. .5625? 


IS. 88? 


16. 86.53? 


11. .0025? 


14. 2? 


17. 62.65 ? 


12. .1429? 


15. 15? 


18. .8579467? 
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138« Belation of Cube to Boot. 

1*=1 4* = W 7' = 343 

2* = 8 5' = 125 8* = 512 

3' = 27 6» = 216 9» = 729 

10" = 1,000. 1000* = 1,000,000,000. 

100* = 1,000,000. 10000* = 1,000,000,000,000. 

(a.) The sDoye table shows, first, that there are but nine entire 
numbers below 1000 which are perfect cubes. 

(b.) Second, that the entire part of the cube root of any namber 
below 1000 will be less than 10, and will therefore contain but 
one figure; of any number between 1000 and 1000000 will lie 
between 10 and 100, and will therefore contain two figures, or, in 
other words — 

(c.) The entire part of the cube root of a number containing 1, 
2, or 3 figures will contain one figure*; the entire part of the cube 
root of a number containing 4, 5, or 6 figures will contain two 
figures, and so on with the larger numbers. 

(d.) Hence, if we should begin at the right of any number and 
separate it into periods of three figures each, the number of periods 
will be the same as the number of figures in the entire part of the 
cube root. The cube of the highest denomination of the root will 
be found in the left-hand period. The cube of the two highest 
denominations will be found in the two left-hand periods, etc. 

(e.) We have next to consider how the cube of a number con- 
sisting of two parts is formed from those parts. To do this, let a 
represent any number whatever, and b any other number. Then 
a+b will represent the sum, and (a + b)* the cube of the sum 
of any two numbers whatever. 

(£) But (a + 6)' = a* + 2 a 6 + b\ Multiplying this by a 
gives a* + 2 a' 6 + ab\ and multiplying it by b gives a*b + 

2 a &' + b*. Adding these results together givjs a' + 3 a* & + 

3 a &*+&', as in the following written work. 



228 POWERS AND HOOTS. 

a*+2ab+V'={a+bY 
a+b 

a'6 + 2a6»+6' = 6xa'+2a6 + 6' 
a'+3a*6 + 3a6'+6*= (a + 6) x (a' + 2 a6+ 6") = (a+ 6)« 

(g.) Bal the last three terms 3a'&+3a&'' + 6*s=3a' times 
b+Zab times 5 + 5* times & = (3 a'' + 3 a & + 2>*) X 6. But 
the last two terms within the parenthesis 3a& + 5* = 3a times 6 
+ b times &= (3a + 2>) X 2i. Hence {Z c^+ ^ ab+ l^) x b 
= [3a*+(3a+6)6] X 6 and (a + t)' = a'+3«?6 + Sae» 
+ 6» = a*+[3a"+(3a+6)6] X 6. 

(h.) Snbtracting a* from this leaves [^ c^+ (S a+b)b] x b, 
which shows that — 

(i.) If from the cube of the sum of two numbers we snbtraoii 
the cube of the first number, the remainder is the product of two 
factors, one of which, 6, is the second number, and the other, 3 ^ 
+ (3 a + &) X 6, is the sum obtained by adding to 3 times tiie 
square of the first number, the product of 3 times the first number 
plus the second multiplied by the second. 
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1. What is the cube root of 279726264? 

Solution. — This number contains tbreo periods of three figures each, 
which shows tiiat there are three figures in its root Moreover, the greatest 
cube in 279 is tiie cube of the highest denomination of the root, and the 
greatest cube in 270726 is the cube of the two highest denominations of the 
root Hence, we may find the first two figures of the required root hy find* 
ing the cube root of 279726 a$ though it were unite. 

The greatest cube below 279 is 216, the root of which, 6, is the first figure 
of the required root Subtracting 216 from 279, and annexing the next 
period to the remainder, gives 63726, which for convenience we call a 
dividend. 

This dividend contains the remaining part of the cube of the two highest 
denominations of the root, and must therefore (see 188, i) contain the pro- 
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* 

dact of two f&cioTB, one of which U the sam obtained by adding three timet 
the square of the first figure of the root to the product of three times the 
first figure of the root plus the second multiplied bj the seoond, and the 
other is the second figure of the root. 

If we knew the first of theee factors, which we Srill call the true diyisoRi 
we could find the other by diyiding 63726 by it But as we only know the 
yalue of the highest denominationi we hare to make three times its square 
(which will be the largest part of the true divisor) a vbial diyisor* 

8 times 6* « lOS, but as 6 is tens wiUi reference to the next denomination 
of the root, the 108 (being 3 times the square of 6 tens) must be hundreds, 
and in dlTiding by it we must drop the two right-hand figures of the diyi- 
dend. Diriding the 637 by 108 gLYW 5 for a quoUenty which is either equal 
to or larger than the next figure of the root* 

To determine it, we complete the true dlTisor by adding to the trial divisor 
3 times the first figure of the root plus the second, multiplied by the second 
(see 138, 1). Three times 6 » 18, which we regard as tens. 18 tens + 5 » 
185, and this multiplied by 6 is 925, wliich, added to the trial divisor, 108 
hundreds, j^vee 11725 for the true divisor. 

Multiplying the true divisor by 5 gives 58625, which, being less than the 
dividend, shows that 5 is really the second figure of the root Hence, 65 
represents the two highest denominations of the roo^ and, as the root con- 
tains three figures, the 65 must be tens. 

Subtracting 58625 firom 63726, and anhezing the next period to the 
remainder^ gives' 5101264 for a new dividend, which contains the remaining 
part of the cube of the tens and units, and must therefore contain the pro- 
duct of two factors, such as described in 188, 1. We therefore proceed to 
form a trial divisor. 

We may do this the most easily by adding together the square of the last 
root figure found, the last true divisor, and the number which was added to 
the last trial divisor, which gives 25 + 11725 + 925 » 12675 » 3 times 
65*, for the next trial divisor. This trial divisor, since the 65 is tens, must 
be hundreds. 

Dropping the two right-hand figures of the dividend, as before, and divi- 
ding the remaining part, 51012, by the trial divisor, gives 4 for a quotient, 
which is either equal to or larger than the units figure of the root 

To complete the true divisor, we multiply 65, the part of the root before 
found by 3, annex the last root figure, 4, to the product, and multiply the 
result by 4. This gives 7816, which added to the trial divisor, 12675 hun- 
dreds, gives 1275316 for the true divisor. 

Multiplying this true divisor by 4 gives 5101264 for a prodnot, which, 
being equal to the dividend, shows that 4 is really the last figure of the 
root, or that the required root is 654. 

* For the trial divisor is always smaller than the true divisor. 
20 
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The work may be written thus: 

279726264 ( 654 » Cube Boot 
216 



l8t trial diviBor 108 ) 63726 « First dividend. 
185 X5» 9251 



Ist tme divisor 11725 
5 X 5 - 25 



58625 " First tme divisor mnlUplied by 5. 



2d trial divisor 12675 ) 5101264 <-> Seoond dividend. 
1954 X 4 « 7816 



2d tme divisor 1275316 5101264 — Second trae divisor multiplied by 4. 

(a.) These principles are of universal application, and furnish 
the following rules — 

Ist. Divide the given number into periods of three figures each, 
beginning with the units. The lefl-hand period may contain one, 
two, or three figures. 

2d. Find the greatest cube in the leftrhand period, and place its 
root as the first figure of the required root 

3d. Subtract this cube from the left-hand period, and to the 
remainder bring down the next period, calling the result a divi- 
dend. 

4th. Find three times the square of the part of the root already 
found, and make it a trial ditisor. 

5th. See how many times the trial divisor is contained in the 
dividend, excepting the two right-hand figures, and write the 
quotient as the next figure of the root 

6th. To three times the part of the root previously found, annex 
the last root figure, multiply the result by the last figure, and, 
placing the product under the trial divisor, but two places further 
to the right, add it to the trial divisor. This will give the true 
divisor. ^ 

7th. Multiply the true divisor by the hist root figure, placing 
the product under the dividend. 

8th. Subtract the product from the dividend, and to the re- 
mainder annex the next period for a new dividend. 
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9th. Add together the square of the last qaotient figure, the last 
true divisor, and the number standing over the last true divisor. 
The sum will equal three times the square of the root already 
found, and will be the second trial divisor. 

10th. Now proceed as with the first trial divisor. 

(b.) What is the cube root pf — 

2. 592704? 6. 219256227? 10. 10460353203? 

S. 912673? 7. 340068392? 11. 125300240064? 

4. 59319? 8. 6434856? 12. 106429035419? 

5. 17576? 9. 145531576? 18. 1371330631? 
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(a.) To extract the cube root of a fraction, we eztract»the cube 
root of its numerator for a new numerator, and the cube root of 
its denominator for a new denominator. 

(b.) If its numerator and denominator are not both perfect 
cubes, we can only get the approximate value of its cube root. 

(o.) If the denominator is not a perfect cube, both terms should 
be multiplied by the square of the denominator, or by such other 
number as will make it so. 

Illustration. -vV- « ^ /JKEFH = >^i5??« - ?5 . 

V 46 V 46X46X46 46 46 

J aearly. 

(d.) Find the exact or approximate cube roots of the following 
fractions — 

i-*li. 8-fi. «-,%. 

». HI. ^«. e. «. 

(e.) In order that a decimal fraction may have a perfect cube 
for ks denominator, its numerator must contain three decimal 
places, or some multiple of three. 

iLLVSTRATiom. — The denominatorf of .008, 2.017, and .571632 are perfect 
cubes, but the denominators of .08, .2017, and 67.1632 are not 
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(£) Hence, to extract the cube root of a deoimal fraction, annex 
xeroes if necessary to make its number of decimal places some 
multiple of 3. Then extract its root as in vrhol^ numbers, observ- 
ing that there will be one decimal place in the root for every three 
in the given fraction. The root may be found to any number of 
decimal places by annexing three zeroes to the fraction for every 
additional figure desired in its root 

What is the cube root to 5 places of — 

7. .6? 10. 2? 18. .00007? 

8. 8.7? 11. 4.7863? 14. 3.21? 

9. 5978? W. 60? 15. 543.768? 



SECTION XX. 

MENSURATION. 
141« Plane Fis^nres. 

(a.) A Triangle is a figure having three sides and three angles, 

(b.) A Right-Anqled Triangle is a triangle having a right 
angle. 

(c«) The Angle, Rectangle, and Square are defined on pages 
25 and 26. 

(d.) Lines are Parallel when they lie in the same direction, 
as, for instance, the lines forming the sign of equality. 

(e.) A Parallelogram is a four-sided figure, having its opposite 
sides parallel. 

(£) A Trafezois is a four-sided figure, having two of its sides 
parallel. 

(g.) A PoLTGON is a figure bounded on all sides by straight 
lines. 
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FiQ. 2. 




Fig. 4. 





(h.) Similar figures are those .which have the same shape, t. e. 
which have the angles of the one equal to the corresponding angles 
of the other, and the sides about the equal angles proportional. 

(L) In similar figures, then, the -first side of the one is to the 
first side of the other as the second side of the one is to the second 
side of the other. 

( j.) The Basb of a figure is the side on which it is supposed to 
stand. Any side of a figure may be regarded as its base. The 
tide opposite the base of a parallelogram is often called its upper 
base. 

(k.) The Altitude of a triangle is the perpendicular distance 
from the side assumed as its base to the vertex of the opposite 
angle. 

Illustration. — In figure 2, when A B is the base, A C is the altitude ; 
when B C is the base, A D is its altitude; and when A C is the base^ A B is 
the altitude. 

(L) The Altitude of a rectangle, a parallelogram, or a trape- 
zoid, is the perpendicular distance between its parallel bases. 

Illustbations. — AB is the altitude of figure S, ZQ is the altitude of 
figure 4, and U V of figure 5. 

(m.) A Diagonal of a polygon is a line connecting the vertices 
of two angles not adjacent. 
20* 
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Illustrations. — B D and A C are diagonals of figan 3 ; Z T and X P 
are diagonals of figure 4; F E, F J, F I, and F E are diagonals of figure •. 

(n.) The Asia of a square or of a rectangle cqaaU its length 
multiplied by its breadth. 

(o.) The area of a triangle equals half the product of its has* 
by its altitude. 

Illustration. — In fignre 1, if the base, MN, is 8 ft, and the altitude, 
B 0| is 5 ft., the area will be ^ of 8 times 5 sq. ft "> 20 sq. ft 

(p.'j The area of a triangle is also equal to the square root of 
the product obtained by multiplying half the sum of its three 
sides by the three remainders found by subtracting each side 
separately from the half sum of the sides. 

Illustration. — To find the area of fignre 1, when MN»8ft, RN-* 
5 fty and M R = 7 ft., we proceed thns : i of the sum of the three sides *« 
i of 8 + 5 + 7 » i of 20 » 10. This half sum minus the first side =* 10 — 
8 = 2. This half sum minus the second side «> 10 — 5 "" 5. The half sirat 
minus the third side =10 — 7 = 3. The product of the half sum and the 
three remainders = 10X2X5X3 = 300, and the square root of 300 » 
17.3205 +. Hence, the area of the triangle is 17.3205 sq. ft 

(q.) The area of a parallelogram equals the product of its base 
by its altitude. 

Illustration. — If, in figure 4, the base, XT, equals 12 ft, and the alti- 
tude, Z Q, equals 8 ft, the area will equal 12 times 8 sq. ft = 96 sq. ft 

(r.) The area of a trapezoid equals half the product of its alti- 
tude by the sum of its parallel bases. 

Illustration. — If the lower base, M N, of figure 5 equals 12 ft, and the 
upper base, R 0, equals 9 ft., and the altitude, U V, equals 8 ft, the area 
will equal i of the product of 8 multiplied Vy the sum of 12 and 9 = } of 8 
times 21 = 84 sq. ft 

(g.) The area of an irregular polygon can be found by dividing 
it into triangles. 

Illustration. — The area of figure 6 equals the sum of the triangles 
FHG, FHT, FJI, FJK, and FKE, into which it is divided. 
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(t.) The areas of different triangles, squares, and parallelograms 
are to each other as the product of their bases by their altitudes. 

IzxirsTBATiov.— The area of the triangle MR N, figure 1, is to the area 
of ACS, figure 2,08 MN times RO is to A B times AC. 

(n.) The areas of similar polygons are to each other as the 
squares of their like dimensions. 

. lUiVSTBATies.— If thetwotdaac^es ABC 
andEFGaresimilar^theareaof ABC will • 
be to the area of E F G as AB* is to E F*, or 
as BC* is to FG% or as AC is to EG'*, or as 
AB* is to SH\ If the side AB equals 6 
ft, and. the corresponding side, E F, equals 
4 ft., the area of the first triangle will be to 
that of the second as 25 is to 16, or the area 
of AB will be ff of the area of EF G. 

(y.) The circumference of a jcirde equals very nearly 3.1416* 
times its diameter. 

iLLUSTBATiON.-^The ciroumference of a circle 9 ft in diameter is 3.1418 
times 9 ft The diameter of a circle 20 ft in cinmmfiBrence is rrnrz 
of 20 ft 

(w.) The circumferences of circles are to each other as thdr 
diameters or radii. 

Illttstration. — The circumference of a circle 4 ft in diameter is J of the 
drcomferencc of a circle 6 ft in diameter. 

(x.) The area of a circle equals half the product of its circum- 
ference by its radius, or quarter the product of its circumference 
by its diameter. 

Illustration. — If the ciroumference of a cn^le is 25.1828 ft,, its diameter 
will be 8 ft and its radius 4 ft Ite area then will equal 2 of 8 times 25.1828 
sq. ft, or i of 4 times 25.1328 sq. ft » 50.2656 sq. ft 

* More accurately, 3.141592653589; but the above is sufficientiy exact for 
most purposes. Indeed, 3| is sometimes used where no great degree of 
accuracy is required. 
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(y.) The area of a circle also equals the square of its radius 
multiplied by 3.1416. 

Illustration. — If the ntdins of a circle is 4 ft, its area will equal 4? X 
8.1416 sq. ft. " 16 X 3.1416 sq. ft. - 50.2656 tq. ft. 

p (z.) The areas of circles are to each other as the squares of their 
diameters or of their radiL 

Illustration.— The area of a circle 6 ft. in diameter is 4 times the area 
of a circle 8 ft. in diameter, beeaose the square of 6 is 4 times tiie tqnare 
of 3. The area of a circle of 5 ft. radios is ^ of the area of a circle of 1 
ft radios, beoaose the sqoare of 5 is y of the sqoare of 2. 

Note. — The stodent shoold draw ilgares to oorrespond with the problems. 
When only approximate yaloes can be obtained, the work may be carried 
oot to 4 decimal places. 

(aa.) Find the area of — 

1. A triaugle whose base is 8 ft. and altitude is 6 ft 

2. A triangle whose base is 17 ft and altitude is 11 ft. 
8. A triangle of which the sides are 12 ft. 8 ft and 7 fi 

4. A triangle of which the sides are 8 ft. 3 ft. and 10 ft 

5. An equilateral triangle 8 ft on a side? 

6. An equilateral triangle 13 ft. on a side. 

7. A parallelogram whose base is 18 ft. and altitude is 9 ft. 

8. A parallelogram whose base is 16 J ft. and altitude is 5} ft. 

9. A trapezoid whose bases are 8 ft. and 7 ft. and altitude is 
6 ft. 

10. A trapezoid whose bases are 27 ft. and 26 ft., and altitude 
is 13 ft. 

11. A rectangle 64 ft. long and 39 ft. wide. 
18. A square 67 ft. on a side. 

18. A circle 12 ft in diameter. 
14. A circle 100 ft in diameter. 
16. A circle of 8 ft. radius. 

16. A circle of 100 ft radius. 

17. What is the side of a square containing 8649 sq. ft. 7 

18. What is the side of a square containing 379 sq. ft. ? 
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IS. What is the base of a triangle 100 ft in area and 20 ft. in 
altitude? -^ 

80. A rectangle containing 15138 sq. ft is twice as long as it is 
wide. What is its length? 

SnoGBsnoN. — Divide it into squares. 

21. A rectangle containing 41067 ft. 19 three times, as long as it 
is wide. What is its length ? 

29. A rectangle containing 384 sq. ft is }, ^a wide as it is. long. 
How long is it? 

28. Find the side of a square equal in area to a triiiuigle haTiog 
a base of 50 ft. and an altitude of 72 ft? 

2ft. What is the circumference of a circle 50 ft. in diameter? 

25. What is the diameter of a circle 34.5576 ft. in circumference ? 

26. What is the diameter of a circle 50 ft. in circumferenoe? 

27. What is the area of a circle 31.416 ft. in circumferenoe? 

SnoOBsnov. —First find the diameter or the radius. 

28. What is the area of a circle 4084.08 ft in circumference ? 

29. What is the area of a circle 50 ft. in circumference ? 

80. What is the area of a circle 72 ft in circumference? 

81. What is the diameter of a circle containing 78.54 sq. ft.? 

82. What is the diameter of a circle containing 109956 sq. ft.? 

88. A parallelogram 20 ft;, in altitude contains as much surface 
as a circle 20 ft. in diameter. What is its base? 

84. The base of a triangle is 60 ft., and it contains as much sur- 
face as a circle 75 ft. in circumference. What is its altitude ? 

86. What is the side of a square containing 4 times as many sq. 
ft. as a circle 36 ft. in diameter? 

86. What is the radius of a circle containing 9 times as much 
surface as a circle 10 ft. in diameter t 

87. How will the area of a circle 6 inches in diameter oompare 
with the area of a circle 2 inches in diameter ? 

88. If an iron rod 1 inch in diameter and 10 ft. long weighs 
25.5664 lb., how much will an iron rod 2 inches in diameter and 
5 ft. long weigh ? 
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89. If a circular garden 100 ft. in diameter costs $100, what 
will a circular garden 300 ft. in diameter cost at the same satel 

40. If a pipe 1 inch in diameter will empty a cask in l.miitnte, 
how long will it take a pipe ^ inch in diameter to empty it? 

iL I bought 5 lots of land, each contuning 1 acre. The &rst 
was in form a circle ; the second was a square ; the third was a 
rectangle twice as long as wide ; the fourth was a triangle whose 
base was equal to its altitude ; and the fifth was a trapezoid whose 
altitude was equal to | the sum of its parallel bases. It is required 
to find in feet the diameter of the circle, the side of the square, 
the sides of the rectangle, the base and altitude of the triangle, 
and the altitude of the trapezoid. 



143* Properties of the Sight-angled Triangle, with 

Problems. 

(a.) The side opposite the right angle of a right-angled triangle 

is called the hypothenuse. The square of 
the hypothenuse equals the sum of .the 
squares of the other two sides. 

NoTB» — This is illustrated by the annexed 
tgvLve, and can be rigidly demonstrated by gee- 
metry. 

ABC represents a right-angled triangle, right 
angled at B. Then will AB* + BC* — AC. 
If A B eqaals 4 ft. and B C equals 3 ft., A C* 
wiU equal 4* + 3» « 16 + 9 « 25, and A C» will 
equal %/l6 + 9 — y/IE « 6 ft. 

(b.) What is the missing side of a right-angled triangle whose^- 

1. Base is 8 ft. and altitude 6 ft. ? 




A ___ 
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Ahswer.— x/S" + 6" « 10. 

8. Base is 15 ft. and altitude 20 ft. t 
a. Base IS 20 ft. and altitude 25 ft. ? 
t. Base is 8 ft and hypothenuse 10 ft. ? 

Akswbr. — %/lOO — 64 — 6. 
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5. Base is 20 ft. and bypothenuse 25 ft. ? 

6. Altitude is 32 ft. and hypothenase 40 ft. ? 

7. Altitude is 30 ft. and bypotbenuse 60 ft. ? 

8. Base is 90 ft. and bypotbenuse 100 ft. ? 

9. Base and altitude are eacb 1 ft ? 

10. If I travel east 12 bours at tbe rate of 4 miles per bour, and 
tben travel nortb 12 bours at tbe rate of 5} miles per bour, how 
for sball I be from tbe starting-poinIT 

11. Wbat is tbe diagonal of a square measuring 50 ft on a 
side? 

18. Wbat is tbe side of a square tbe diagonal of wbicb is 50 ft. t 

18. A rectangle is J as wide as it is long, and contains 768 sq. 
ft. Wbat is tbe lengtb of its diagonal ? 

14. Wbat is tbe side of tbe greatest square tbat can be inscribed 
in a circle 20 ft. in diameter? 

NoTi.— The diameter of the eircle will equal the diagonal of the inscribed 
square. 

16. Wbat is tbe side of tbe greatest square tbat can be inscribed 
in a circle 50 .ft. in diameter? 

16. Wbat is tbe distance from tbe lower comer to tbe farthest 
upper comer of a ball 40 ft long, 30 ft. wide, and 18 ft. high ? 

17. A cburcb-spire, 180 ft. in height, stands on a plain. North 
of tbe spire, and at a distance of 300 ft. from its summit^ is a 
stake. Measuring east from this stake a distance of 400 ft., I 
find tbat I am just 80 feet from tbe foot of a column which is 
directly between me and the spire. Allowing tbat tbe column is 
15 ft. high, bow many feet is it from tbe top of the column to tbe 
top of tbe spire ? 

143. SoHds. 

(a.) A Sphere is a solid bounded by a curved surface, every 
part of wbicb is equally distant from a point within, called the 
centre. (Fig. 1, p. 240.) 

(b.) A line drawn from tbe centre of a sphere to tbe surface is 
called a Radius, and a line drawn from any point in tbe surface 
through tbe centre to tbe opposite point is called a Diameter. 
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(o.) A Prism is a solid baviog it« lateral faces parallolograms 
and its bases equal and parallel polygons. (See Fig. 2.) 

Non. — A Cdbi (defined in 25| c) is a kind of prism. 

(d.) A Cylinder is snch a solid as wonld be formed by refolying 
a rectangle about one of its sides. It bas also been defined to be 
" a round body witb circular ends.'' (See Fig. 3.) 

(e.) A PrRAMin is a solid bounded laterally by triangles, of 
wbicb the vertices meet at a common point, and the bases form 
the sides of a polygon, which is called the base of the pyramid. 
• (See Fig. 4.) 

(£) A CoKS is a solid which has a circular base, and tapera 
regularly to a point called the vertex. (See Fig. 5.) 

{g,) A Frustum of a cone or of a pyramid is a part cut off bj 
a plane parallel to its base. (See Fig. 6.) 

(h.) Similar Solids have the same shape, t. e, the angles of one 
of them equal the corresponding angles of the other, and the sides 
about the equal angles are proportional. 

(L) AH spheres are similar. Two cones or two cylinders are 
similar when their altitudes are to each other as the radii or diar 
meters of their bases. 



Fio. 1. 



Fig. 2. 
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Fio. 4. 
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(j.) The Surface of a sphere equals the sqnare of its diameter 
multiplied by 3.1416* 

Illustration. — The surface of a sphere 4 inches in diameter » 3.1416 
times 16 sq. ft. — &0.2656 sq. ft. 

(k.) The SURFACES OF SPHERES are to each other as the squares 
of their radii or diameters. 

Illvstbation. — The sarfoce of a sphere 2 inches in diameter is ^^ of the 
sarfiice of a sphere 6 inches in diameter. 

(L) The SoLiDiTT, or Solid Contents, of a sphere equals the 
l^roduct of the surface multiplied by i of the radius, or by | of 
Che diameter, or it equals ^ of the cube of the diameter multiplied 
by 3.1416.* 

iLLrsTRATioN.— If the diameter of a sphere is 12 feety its surface will 
equal 3.1416 times 144 sq. ft, and its solid contents will equal ^ of 12 times 
as many oubio feet; or 2 X 3.1416 X 144 ou. ft. Or the solid contents will 
equal k of 12* times 3.1416 » k of 1728 limes 3.1416 ^ 288 times 3.1416 
ou. ft =» 904.7808 ou. ft 

(m.) The solidities of spheres are to each other as the cubes of 
their radii or diameters. 

Illustration. — A sphere of 3 ft. radius contains y as many cubic feet 
as a sphere of 2 ft radius. 

(n.) The solidities of similar solids are to each other as the 
cubes of their like dimensions. 

Illustration. — A cube 2 ft. on a side is to a cube 5 ft on a side as 2' is 
to b', or as 8 is to 125. 

' (o.) The solidity of a prism or of a cylinder equals the 
product obtained by multiplying the area of its base by its alti- 
tude. 

Illustration. — If the base of the prism in Fig. 2, or of the cylinder in 
Fig. 3, contains 8 sq. ft. and the altitude is 5 ft, the prism and the cylinder 
each contiun 40 cu. ft 

(p.) The convex surface of a cylinder is equal to the product 
obtained by multiplying the circumference of its base by its 
altitude. 

* See foot-note, page 235. 
21 
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Illustration. — If the circumference of the bsBe of the cjrlioder ia Fig. S 
equals 9 ft, and the altitude of the cylinder equals 4 ft^ the conyex surfiM« 
must equal 4 times 9 sq. ft. »■ 36 sq. ft. 

(q.) The solidity of a cone or of a pyramid equals the area of 
its base multiplied by ^ of its altitude. 

(r.) The solidity of a frustum of a cone, or of a pyramid, equals 
the product of i of its altitude multiplied by the sum obtained by 
adding the areas of its upper and lower bases to the mean propor- 
tional between those areas. 

NoTi. — The mean proportional of two numbers is the square root of their 
product Thus, the mean proportional of 4 and 9 — •^4X 9 » 6. 

Illustration. — If the altitude of the frustum of a cone or of a pyramid 
is 9 ft., and its upper base contains 18 sq. fL and its lower base 32 sq. ft, 
we should find its solid contents by finding the produet of 18 + 82 + 

^/l8X 32 multiplied by i of 9 - (32 + 18 + 24) X 3 - 74 X S - 222 

GU. ft. 

(S.) What is the solidity of— 

1. A sphere 8 ft. in diameter? 

2. A sphere of 5 ft. radius ? 

3. A sphere 20 ft. in circumference ? 

4. A sphere 10 ft. in circumference ? 

5. A cone 6 ft. high, with a base 3 ft. in diameter? 

6. A cone 9 ft high, with a base 5 ft. in diameter ? 

7. A cylinder 8 ft. high, with a base 4 ft. in diameter ? 

8. A cylinder 12 ft. high, with a base 1 ft. in diameter? 

9. A prism 10 ft. high, whose base contains 17 sq. tt,t 

10. A prism 15 ft. high, whose base contains ^ sq. ft. ? 

11. A prism 18 ft. high, whose base contains 18 sq. ft. ? 

12. The frustum of a cone 6 ft. high, 3 ft. in diameter at the 
upper base, and 4 ft. at the lower ? 

13. The frustum of a pyramid 10 ft high, containing 20 sq. ft. 
in the upper base, and 30 sq. ft in the lower ? 

14. What is the diameter of a sphere containing 100 cu. ft ? 



PR0GBBSSI0K6. 243 

1& What is the surface of a sphere containing 50 cu. ft. ? 

16. What is the surface of a sphere of 3 ft. radius ? 

(t.) What is the convex surface of — 

17. A cylinder 12 ft. high, ^hose base is 3 ft. in diameter 7 

18. A cone 7 ft. high, whose base is 4 ft. in diameter ? 

19. A cone 12 ft. high, and 6 ft. in diameter at base ? 

20. A sphere of wood 3 inches in diameter weighs 2 lb. What 
will a sphere of wood 9 inches in diameter weigh ? 

21. How many spheres 1 inch in diameter will be required to 
balance a sphere 10 inches in diameter ? 

22. How many cubic inches of iron are there in a hollow sphere 
1 ft. in diameter, if the iron is 1 inch thick ? 

SnoeEsnoir. — There will be as many oubio inches of iron as there are in 
the difference between a sphere 12 inches in diameter and one 10 inches in 
diameter. ' 

23. IIow many cubic inches of iron are there in a spherical shell 
14 inches in diameter and 2 inches thick ? 
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PROGRESSIONS. 
144« Arithmetical FrogressioxL 

(a.) . A SERIES OF NUMBERS IN ARITHMETICAL PROGRESSION, Or an 

Arithmetical Series, is a series of numbers, each of which differs 
from the preceding by the same number. 

(b.) An arithmetical series is obtained by continually adding 
the same number to, or subtracting it from, any given number. 

Illustrations. — We should hare — 

By adding 3*s to 1 1, 4, 7, 10, 13, 16, etc. 

By subtracting 2's from 18 18, 16, U, 12, 10, 8. 
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(c.) If the scries is formed by addition, it is called an Incrkasino 
Series ; if by subtraction, it is called a Decreasing Series. 

(d.) The numbers composing a series are called the Terms of 

the series. 

(e.) The difference between the consecutive terms of any series 
is called the Common Difference, and is always the number by the 
addition or subtraction of which the series is formed. 

(f.) Since the terms of a series are formed by continual additions 
or subtractions of the same number, it follows that the second 
term of any series equals the first, plus or minus the common 
difference ; that the third term equals the first, plus or minus 
twice the common difference; that the fourth term equals the 
first, plus or minus three times the common difference, etc. 

(g.) Hence, any term of an arithmetical series is equal to the 
first term, plus or minus the common difference taken one less 
times than there are terms in the series ending with the required 
term. 

(h.) Moreover, if the first term of an increasing arithmetical 
series be subtracted from the last, or if the last term of a decreasing 
series be subtracted from the first, the remainder will be the pro- 
duct of the common difference multiplied by one loss than the 
number of terms. 

1. What is the 12th term of the increasing series of which 1 is 
the first term and 8 is the common difference? (See g.) 

2. What is the 6th term of the decreasing series of which 40 is 
the first term and 4 is the common difference ? 

3. What is the common difference of the series of which 1 is the 
first teun and 25 the 8th ? (Seeh.) 

4. What is the common difference of the series of which 50 is 
the first term and 24 is the 14th ? 

5. How many terms are there in the series having 3 for the first 
term, 31 for the last, and 2 for the common difference ? 

6. How many terms are there in the series having 56 for the first 
term, 32 for the last, and 3 for the common difference ? 
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7. Form a series of 4 terms, of which 3 is the first term and 9 
is the last. 

8. Form a series of 9 terms, of which 10 is the first and 6 is the 
last. 

145« To find the Sum of an Arithmetical Series. 

(a.) If we should invert any series, and add the first term of the 
result to the first term of the original series, the second term of 
the result to the second term of the original series, etc. each suc- 
cessive sum would equal the sum of the first and last term of the 
series. But all these sums taken together would equal the sum 
of both series, or (since the series are equal) twice the sum of 
either series. 

Illustration. — By inverting the series 5, 8, 11, etc. to 20, we have — 

5 8 11 14 17 20 » given series. 
20 17 14 11 8 5 = same series inverted. 



25 25 25 25 25 25 = sums of the successive terms. 

Hence, the sum of both series equals 6 X 25, and the sum of one of them 
equals it of 6 X 25, which is 3 X 25 = 75. 

(b.) Hence, the sum of a series in arithmetical progression 
equals half the product obtained by multiplying the sum of the 
first and last tenqs by the number of terms. 

1. What is the sum of a series of 12 terms, of which 2 is the 
first term and 35 the last 7 

2. What is the sum of a series of 10 terms, of which 81 is the 
first term and 36 is the last ? 

8. What is the last term and the sum of a series of 15 terms, 
of which 1 is the first term and 3 the common difference ? 

4. What is the last term and what the sum of a series of 16 
terms, of which 90 is the first term and 4 is the common differ- 
ence? 

6. What ia the sum of the numbers from 1 to 100 ? 

6. What is the number of terms and what the common difference 
of the series of which 42 is the sum, 2 is the first term, and 12 is 
the last? 
21 » 
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7. What Ls the namber of terms and what the common differeaoe 
of a series of which the sum is 121, the first term is 16, jund tib^ 
last term 67 

8. What is the last term and what the oommon difference of a 
series of 12 terms, of which the sum is 138, and the first tena 
is6? 

9. What is the first term and what the oommon difference of » 
series of 10 terms, of which the last term is 10^ and the sum 
is 85? 

146* Oeometrioal FrogreBsioiL 

(a.) A series of numbers in geometrical progression, or a geo- 
metrical series, is a series of numbers, each of which bears the 
same ratio to the one which follows it 

(b.) Such a series would be obtsuned by continually multiplying 
by the same number. 

Illustrations. — Beginning with 3 and mnltiplying by 2, we should haTO 
the series 3, 6, 12, 24, 48, 96, etc. 

Beginning with 1728 and moltiplying by I, we have the series 1728, 432, 
108, 27, etc. 

(c.) The numbers comprising the series are called the TxsKs 
OF THE Series. 

(d.) The ratio of each term to that which fi^llows it is called tiie 
Common Eatio, and is always the number by which we should 
multiply to produce the series. 

(e.) In an increasing series, the common ratio equals a whole 
number or an improper fraction ; but in a decreasing series, the 
common ratio equals a proper fraction. 

(f.) From the method of forming such a series, it is obvious that 
the second term must equal the first multiplied by the common 
ratio ; that the third term must equal the first multiplied by the 
second power of the common ratio, etc. 

(g.) Hence, any term of a geometrical series must equal the 
product of the first term multiplied by the common ratio raised 
to a power one degree less than the number of that terra. 
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(h.) Moreoyer, if tbe last term of a geometrical series be divided 
by the first, the qaotient will be the common ratio raised to a power 
one degree less than the number of the term. 

L What is the 9th term of the series of which 1 is the first term 
and 2 the common ratio ? 

2. What is the 8th term of the series of which ^ is the first 
term and 3 the common ratio t 

8. What is the 10th term of the series of which 81 is the first 
term and J the common ratio ? 

4. What is the common ratio of a series of which 2 is the first 
term and 512 the 5th? 

5. What is the common ratio of a series of which 15625 is the 
first term and 409G the 7th ? 

6. Construct the series of which 16 is the first term and 10000 
the 5th. 



147« To find the Snm of a "Oeometrical Series. 

(a.) If a geometrical series should be multiplied throughout by 
the common ratio, all the terms except the last of the series thus 
derived would correspond to all the terms except the first of the 
given series. Hence, the difference between the original and tlie 
derived series would equal the difference between the first term of 
the original series and the last term of the derived series. But, 
from the manner in which the derived series is found, this differ- 
ence must also equal the product of the original series multiplied 
by the difference between 1 and the common ratio. Hence, divi- 
ding the difference between the Jirst term and the amimon raiio 
times the last term, by the difference between the common ratio 
and 1, must give the sum of the series. 

iLLUSTRATioirs.-^MiiltiplyiDg the series 3, 12, ete. to 768 by 4, we have— 

a = 3, 12, 48, 192, 768 » given series. 
• 4 o « 12, 48, 192, 768, 3072 = derived series. 
4a — a»3a = 3072 — 3 = 3069 = 3 times given aeries. Hence, 
3069 + 3 = 1023 = sum of the series. 
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« 
Multiplyiog tbe series 18, 6, etc to ^^ by j, we hare — 

a s 18, 6, 2, \, }, -f^ <= given series. 
^ a B 6, 2, j, I, ^, ,^ s: derived series, 
a — ^aajaa 18 — |^f»jofthe given series. Henee, 
17^f -I- 1 — 26||} B= sum of the series. 

(b.) It thos appears that, to find the sam of a geometrical series, 
we may multiply the last term by the common ratio, and divide 
the difference between the product and the first term by the fliffor- 
once between 1 and the common ratio. 

1. What is the sum of a series of which 1 is the first term, 256 
is the last, and 2 is the common ratio ? 

2. What is the sum of a series of which 486 is the first term, ( 
is the last, and \ is the common ratio ? 

8. What is the common ratio and what the sum of a series of 4 
terms, of which 9 is the first term and 64827 is the last? 

4. What is the common ratio and what tbe sum of a series of 4 
terms, of which 3267 is the first term and 121 the last? 

5. If the last term is 64^ the number of terms is 8, and the com- 
mon ratio is ^, what is the sum of the series ? 

6. If the first term of a geometrical series is 2, the number of 
terms is 11, and the common ratio is 2, what is the last ternary 
and what the sum of the series ? 

148« Infinite Decreasing Series. 

(a.) Since each term of a decreasing series is smaller than the 
preceding, it follows that if the series be carried far enough, the 
terms will become so small that they may be disregarded without 
affecting sensibly the sum of the series. 

(b.) An infinite decreasing series will always be of this oharae- 
ter, and hence its sum will equal the quotient obtained by dividing 
the first term by the difference between 1 and the common ratio. 

1. What is the sum of the infinite decreasing series of which C 
is the first term and ^ the common ratio ? 

Air8WER.--6 -!-(l — ^)-=6-i-*- 101. 



4 
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What is the sum of the infinite decreasing series of which— 

2. 2 is the first term and \ is the common ratio ? 
8. 1 is the first term and \ is the common ratio ? 

4. 5 is the first term and | is the common ratio ? 

5. I is the first term and | is the common ratio ? 

6. 1 is the first term and .01 is the common ratio? 

7. .162 is the first term and .001 is the common ratio t 

8. 1 is the first term and .0001 is the common ratio ? 

9. .4783 is the first term and .0001 is the common ratio ? 



SECTION XXII. 

149* ALLIGATION. 

(a.) It is sometimes desirable to mis articles of the same kind 
bat of different values together, so as to obtain a compound differ- 
ing in value from any of its ingredients. The problems connected 
with this subject are called problems in Aluoation. 

(b.) They are usually considered as coming under one of two 
classes, viz. — 

(o.) Alligation Medial, in which the quantities of the several 
ingredients and their prices are given, and we are required to find 
the price of the mixture per pound, per gallon, or per bnsheL 

(d.) Alligation Alternate, in which the prices of the various 
ingredients are given, and we are required to find what quantities 
of each must be taken to make a mixture having a given value per 
pound, per bushel, or per gallon. 

1. A trader mixed together 12 lb. of sugar worth 8 cents per lb., 
10 lb. worth 9 cents per lb., and 17 lb. worth 12 cents per lb. 
What was the mixture worth per lb.? 
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Solution. — 12 lb. at 8 cents are worth 96 cents. 
101b. at 9 " 90 « 

17 lb. at 12 " 204 " 



Hence, the 39 lb. are worth $3.90, and 1 lb. is worth 10 cents. 

8. A liquor dealer mixed together 100 gallons of liquor worth 
35 cents per gallon, 100 gallons worth 42 cents per gallon, 100 
gallons worth 40 cents per gallon, and 100 gallons of water. What 
was the mixture worth per gallon 7 

8. A man bought 500 gallons of vinegar at 12 cents per gallon, 
and 400 gallons at 12^ cents per gallon, and, after mixing the 
whole with 100 gallons of water, sold it at 13 cents per gallon. 
What did he gain per gallon on the mixture, and how much did 
he gain in all? 

Note. — The above questions are in Alligation Mkdial. Those whieh 
follow are in Allioation Altebnatn. 

(e.) Problems in Alligation Alternate are solved by determining 
what proportion of the various kinds must be taken in order to 
make the gains on those kinds which are worth less than the mean 
price of the mixture, equal the losses on those which are worth 
more. The things to be done, then, are — 

1st To determine the gain or loss on a unit of each kind. 

2d. To select such number of units as may be convenient of 
kinds which cost either less or more than the mean price, lyid 
determine the gain or loss on them. 

3d. To determine what quantities of the remaining kinds shall 
be taken to counterbalance this gain or loss ? 

4. A merchant has sugars at 6, 8, 11, and 13 cents per pound, 
and he wishes to make a mixture which shall be worth just 10 
cents per pound. How many pounds of each kind may he take ? 

Solution. — By selling the mixture at 10 cents per ponnd, he gains 4 cents 
per pound on the first kind and 2 cents per pound on the second ; while he 
loses 1 cent per pound on the third kind and 3 cents per pound on the 
fourth. Suppose that he takes 12 lb. of the first and 9 lb. of the second; 
then he will gain 12 times 4 cents, or 48 cents, on the first, and 9 times 2 
cents, or 18 cents, on the second, and his total gains will be 48 + 18, or 60 
oeuts. He must now take enough of the others to lose 66 cents. Suppose 
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fcbat he takes 15 lb. of that at 11 centf ; he will lose 15 cents on it^ and he 
must take enough of that at 13 cents to lose 66 — 15, or 51 cents. Bat as 
he loses 3 cents on one pound, he must take as many pounds as there are 
times 3 in 51, vrhich are 17 times. Hence, he must take 17 lb. of the last 
kind. 



The following is a convenient form of writing the work — 

Qoutitiea taken. 

* [ 66 cts. gain. 



Mean 
Price. 



10 



Prieef of 
iBfredienta. 

6 



Gain or Lom 
per poand. 

+ 4. 12 lb. gain 48 cts. 

8 + 2 9 lb. gain 18 cts 

11 — 1 151b. lose 15 cts. 



Sam of GidM 
orLoMes. 



13. 



— 3. 



17 lb. lose 51 cts. 



•1 



66 cts. loss. 



Proof. — See if 12 lb. at 6 cents per lb., 9 lb. at 8 cents per lb., 15 lb. at 
11 eents per lb., and 17 lb. at 13 cents per lb., will make a mixture worth 
10 cents per pound. 

Note. — There is no limit to the number of answers which may be 
obtained to such problems as the above, for however many or few pounds 
of one kind we may take, we can take enough of other ^inds to ooonter- 
balanee the gain or loss. 

Below is a part of two other solutions to the last problem. Let the pupil 
supply the missing number, and prove the correctness of his result. 



Quantitiei 



Sum of Gaini 
and LoMet. 



QaantitiM 
taken. 



Sam of Gaint 
and LoMea. 



11 lb. gain $.44 ) ^ -« . 
lu s I «W ^'CS gain, 
lb. gain $.24 j " 



gai 

17 lb. lose $.17 
17 lb. lose $.51 



}$. 



68 loss. 



471b 

21 lb. gam 
93 lb. lose $ .93 
lb. lose $ 






loss. 



5. I have grains worth respectively 42, 46, 52, and 60 cents per 
bushel. How many bushels of each kind may I take to make a 
mixture worth 50 cents per bushel? 

6. I have coffees worth respectively 10, 13, and 16 cents per 
pound. How many pounds of each kind may be taken to make a 
mixture worth 12 cents per pound ? 

7. A trader wishes to mix 100 gallons of molasses worth 35 
cents per gallon, with enough water to make the mixture worth 
30 cents per gallon 7 How many gallons of water must he take 7 

8. How many gallons of oil worth 55 cents per quart must be 
mixed with 50 gallons worth 46 cents per quart, to make a mix- 
ture worth 50 cents per quart ? 
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9. How many pounds of tea worth 40 ceiits per pound must be 
mixed with 12 lb. worth 30 cents per lb., 10 lb. worth 48 cents pet 
lb., and 20 lb. worth 55 cents per lb., to make a mixture worth 49 
cents per lb.? 

10. I have raisins at 8, 9, 12, and 13 cents per lb. How many 
pounds of each kind must I tako to make a mixture of 100 pounds 
worth 10 cents per pound ? 

SuGGBsnoN. — First get a set of answers, as though the nnmber of pounds 
in the mixture was not specified. Then find how many times as much most 
be taken to give the required quantity. 

11. I have spices at 20, 25, 33, 35, and 37 cents per lb. How 
many pounds of each may be taken to produce a mixture of 250 
lb. worth 30 cents per lb. ? 

12. I have oats worth 40 cents per bushel, com worth 60 cents 
per bushel, and barley worth 90 cents per bushel, how nuiny 
bushels of each may I take to make a mixture of 100 bushels 
worth 65 cents per bushel? 



SECTION XXIII. 

ISO. MISCELLANEOUS PROBLEMS. 

1. A SUM of money was divided between A and B, in such a waj 
that A had $846, which was $39 more than f of what B had. How 
many dollars had B ? 

2. How many feet of boards 1 inch thick will it take to make a 
box, the outside dimensions of which are 8 ft. 7^ long, 6 ft 5^ 
wide, and 2 ft high ? 

8. Multiply .125 by 22.5, and extract the square root of the 
result. 

4. If the minuend is 4788, and the subtrahend is twice the 
maiuder, what is the remainder 7 
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^ . & If the mmaend is 963» and ihe remainder is 127 moris than 
the subtrahend, what is the remainder ? 

6. The sum of the minuend and the subtrahend is 1785, which 
is 849 more than the remidnder. What is the subtrahend Aiid 
what the remainder? 

' 7. If the subtrahend is 100 more than twice the remidnder, and 
their sum is 400, what is the subtrahend ahd what the remainder? 

' 8. If the excess of the subtrahend over the remainder is | of 
the subtrahend, and the remainder is 96, what is the subtrahend 
and what the minuend 7 

9. I bought apples at the rate of 3 for 2 cents, and* sold them at 
the rate of 2 for 3 cents. What per cent did I gain ? 

10. What is the value of i + f + | + 4 + i + A + H + 
ii + iV 

11. If my house-lot were 15 feet longer than it now is, it would 
contain 1200 more square feet than now; while, if it were 15 feet 
wider, it would contain 1275 more square feet than now. How 
many square feet does it contain ? 

IS. I bought goods to the amount of $1000, giving in payment 
my note at 6 months. When 2 months had passed, I sold the 
goods for $1000 cash, and "shaved'' the note I had given for them 
at 2 per cent per month discount. How many dollars did I gain 
by the transaction 7 

18. If the least common multiple of two numbers is their pro- 
duct, what is their greatest common divisor ? 

14. A farmer bought 6} yards of cloth, giving in part payment 
12f dozen of eggs at 16 cents per dozen. Now, allowing that the 
•ggs were sufficient to pay for Ij yards of cloth, what was the 
value of the cloth which he bought? 

15. I bought 2 house-lots, paying for the second J as much as 
for the first I paid $248 more for the first than for the second. 
What was the cost of each ? 

16. What number is that which, increased by | of itself, givc» 
for a result 150 less than 3 times itself? 

22 
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17. If the multiplier is /y of the moltiplioand, and the sqa«r« 
of the product ia 627264, what is the multiplier and what th« 
multiplicand ? 

18. If I buy 24 yards of cloth at the rate of 3 yards for a dollar, 
and 24 yards at $3 per yard, and sell the first lot at the rate of 2 
yards for a dollar and the second at $2 per yard, shall I gain or 
lose, and how many dollars ? 

19. The town of B is 36 miles due north from the town of A; 
G is 27 miles due east from B ; D is 20 miles due south from O ; 
E is 39 miles due west from D. How far is each of the aboTO- 
named towns from A ? 

20. Multiply the sum of f and J by the difference of ] and |» 
divide the result by the product of f and J, and multiply the result 
last obtained by the quotient of f divided by |. 

21. How many days will it take John and George together, to do 
a piece of work which John alone can do in 20 days, and which 
George alone can do in 24 days ? 

22. A can do a piece of work in 12 days ; B can do it in 15 
days ; A and together can do it in 8 days ; and B and D togc^- 
ther can do it in 9 days. In how many days can C and D together 
do it? 

23. By what number must 9 be divided to give 1.6 for a quo- 
tient 7 

24. 1 of a certain number exceeds i of that number by 4 more 
than ^Q of the number. What is the number ? 

25. I bought a house for a certain sum, and, ai^r expending 
$1000 in repairing it, I sold it at an advance of 25 per cent on it* 
total cost, by which I gained a sum equal to 33^ per cent of what 
I bought it for. Uow many dollars did I gain ? 

26. What per cent shall I gain by buying bank stock at 25 per 
cent below par, and selling it at 10 per cent below par ? 

27. If a number bo multiplied by itself, and the product be 
added to 47, the result will equal 2^ times the square of 16. What 
is the number ? 
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2S. I of my money equals ^ of Mr. Sumner's, and j of Mr. 
Sumner's equals -^^ of Mr. Greene's. Now, allowing that Mr. 
Greene has $50000, how many dollars have I? 

89. A's services are worth $1 per day, B's are worth $1.25 per 
day, and G's are worth $1.50 per day. They together did a piece 
of work "by the job" for $75, and they succeeded in performing 
it in 15 days. How ought the money to be divided ? 

50. Edward and William start at the same time to walk a dis- 
tance of 32 miles. Edward walks at the rate of 4 miles per hour 
and rests every third hour, while William walks at the rate of 3 
miles per hour and rests every fourth hour. Which will reach his 
journey's end first, and how much first ? 

51. One of two poles is just { as long as the other, and they are 
set up in a vertical position at a distance apart equal to the sum 
of their lengths. Moreover, a point in the ground between them, 
just I of the distance from the foot of the longer pole to the foot 
of the shorter, is 30 feet from the top of each. What is the length 
of each pole? How far is the foot of one from the foot of the 
other? How far apart are their tops ? 

38. How many cubic inches of iron are there in a spherical 
shell, of which the outside diameter is 12 inches, and the inside 
diameter is 11 inches? 

8S. A cylindrical pail whose outside diameter and outBide alti- 
tude are each 1 foot, is made of wood J of an inch thick. How 
many cubic inches of wood does the pail contain ? 

84. How many gallons of water will the pail described in the 
last problem contain 7 

85. I bought a cask of spirits at $2 per gallon, but ^ of it hav- 
ing leaked out, I added 10 per cent of water, and sold the mixture 
at $2.25 per gallon. Did I gain or lose, and how many per cent? 

86. I bought a cask of wine, but $ of it having leaked out, I 
poured in | as much water as there was wine remaining, and then 
sold the mixture for as much per gallon as I had given for the 
wine ? What per cent did I gain on the cost of the wine actually 
sold ? What per cent did I lose on tho cost of the whole ? 
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87. By Belling goods at 10 per cent below their cost, I lost $100 
more than I should haye gained by selling ^ of them at cost, and 
the other half at 5 per cent above cost What was the cost of the 
goods, and how many dollars did I lose ? 

^ ,^. ., 21 ,.08f, .105J ^ .02 ^211 
8g. Divide ^ of j3| by 3;^ of ^ of ^. 

«« rx. .1 0021 . .02 . .7i ^ .00546 ^ 3^| ^ 
89. Divide -j^ of n^3 of ^^ by ,j^^ of ^-^ oi 



.OISVt' 

40. I bought a lot of goods for a merchant residing in Havana, for 
which I charged a commission of 2 per cent. I also insured ttkeir 
safe transportation to Havana, for which I charged a premium of 1} 
per cent of their cost. My total charges for the goods, mj com- 
mission, and the insurance, were $7450. What was the cost of tho 
goods ? What was my commission ? What vras the insurance f 

41. Jan. 1, 1858, Gk>uld and Newman purchased a cargo of grain 
for $2500, giving in payment their note on 4 months. Jan. 17th, 
they sold the grain at an advance of 25 per cent, receiving in pay- 
ment a note due in 5 mo. ; and, Jan. 19th, they paid $43.25 iifi 
cash for storage and other expenses. When the note which ibej 
had given for the grain became due, they got the one which they 
had received discounted at a bank, and made a complete settle^ 
ment. Money being worth 6 per cent per year, what was their 
gain by the transaction ? 

42. Aug. 10, 1858, 1 purchased for cash 75 bags of coffee, each 
containing 112 lb., at 9 cents per pound. For how much must I 
sell it, Sept. Ist, on a credit of 8 months, in order that, if I get 
the note which I receive for it discounted at a bank, Oct. Ist, the 
proceeds may be sufficient to give me a clear profit of 10 per oent 
on the investment, allowing interest at the rate of 6 per cent per 
year? 

48. Robert takes 2i feet, and Charles takes 3 feet, at each step, 
but Robert takes 4 steps while Charles takes 3. How long will it 
take Charles to walk as far as Robert can walk in 12 hours ? 

44. If $1000 should be so divided between Edward, Arthur, and 
Daniel, that i of Edward's share should equal } of Arthur's, and 
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that i of the sam of the shares of Edward and Arthur shoald 
equal i of Daniers share, vhat would be the share of each 7 

45. A man made a will, in which ho bequeathed j of his estate 
to his wife, f of the remainder to his son, and the rest in equal 
shares to his three daughters. He further directed that, in case 
either heir should die before himself, the property should be divided 
among the survivors in the proportions indicated by the will. It 
so happened that his wife and one of his daughters died before he 
did. If the estate was worth $100000, what was the just share 
of the son and of each daughter ? 

48. A lot of land containing 100 acres is dividea, by lines run- 
ning east and west, into three lots of equal value. If the land in 
the northern lot is 10 per cent better than that in the middle lot, 
and that in the middle lot is 12} per cent better than that in the 
southern, how many acres are there in each lot ? 

47. A vessel of war left port with provisions enough to last her 
crew of 700 men 16 months. 2 months after leaving port, she 
took a prize, on board which she put 50 men, giving them provi- 
sions enough to last them 1^ months. In three months more she 
made another prize, from which she took 100 men and provisions 
enough to last 75 men 6 months. In 4 months more, she captured 
a large Indiaman, on board which she placed 50 prisoners from 
the former prize, and 25 of her own men. 2 months afterwards 
she lost 50 men in an engagement with an enemy's vessel, and 
sprang a leak, so that ^ of her remaining provisions were de- 
stroyed. She reached port the day her provisions were exhausted, 
but, from the time of her last engagement, each man received only 
J of his usual allowance. How long was her cruise ? 

4S. There are three numbers, the first and second of which are 
prime to each other, and so also are the second and third. If the 
least common multiple of the first and second is 1617, of the second 
and third is 2156, and of the first and third is 132, what are the 
numbers? 

49. If A can do § of a certain piece of work in 9 days, and B 
can do J of it in 10 days, how many days will it take A and B 
together to do a piece of work 3.22 times us large 7 
22* 
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60. One pipe will fill a cistern in two hours and another witt 
empty it in three. The cistern being empty, in bow long ^tiae 
will it be filled if both pipes are left open? 

61. Uow many balls 3 inches in diameter will be required to 
weigh as much as a ball 27 inches in diameter, all the balls being 
of the same material? 

68. Two towns are 108 miles apart. A starts from the first and 
B at the same time starts from the second. They travel towarde 
each other, and meet in 14 hours. If A travels only | as fast as 
B, how many miles does each travel per hour ? 

68. A owes B $450 payable in 8 months, and B owes A $600 
payable in 10 months. If A pays ^ of his debt down, and fliia 
rest in 15 months, and B pays i of his in 3 months, when ought 
B to pay the rest of his ? 

64. Why is not selling 60 apples at the rate of 5 for 2 cents 
equivalent to selling 30 at the rate of 2 for a cent and 30 more 
at the rate of 3 for a cent? 

65. If a steamboat whose machinery moves uniformly goes at 
the rate of 15 miles per hour in descending a river, and at the rate 
of 4 miles per hoar in ascending it, how many miles does the car- 
rent run per iiour, and how many minutes will it take the steam- 
boat to go a mile where there is no current ? 

66. If CO men can dig a certain trench in 30 days in summers- 
how many men will it take in winter to dig in 21 days a trench 
1 J times as long, 1} times as wide, and | as deep, provided that the 
men can dig only J as many feet per hour, and only } as many 
hours per day in winter as in summer? 



67. A farmer owns a triangular field, the sides of which are 
spectively 30, 40, and 35 rods in length. He wishes to diinde it 
into two parts of equal area by a line runi^ing parallel to the 
longest side. What will be the length of each side of the trape> 
Eoid thus cut off? (See 141, U.) 

68. The town A is situated on the banks of a certain river, and 
at such a distance below the town B, that A boat which sails 7 
miles per hour with the current and 3 miles per hour against it^ 
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can sail from A to B and baok ia 12 hours. How far apart are 
ibe two towns? 

69. I hired a laborer for 60 days, on condition that I should pay 
him $1.50 for etery day he worked, and that he should pay me 50 
cents for every day he was idle. At the expiration of the time, I 
owed him $74. How many days did he work ? 

60. If Lewis earns $1J- per week more than Herbert, and both 
together do a job of work in 8 weeks for $94, how ought the money 
to be divided between them ? 

61. By one pipe 4 gallons per hour will run into a cistern 
capable of holding 100 gallons, and by another pipe 3 gallons per 
hour will run out of it. If the first pipe is opened for one minute 
and then closed, and the second one opened for one minute, and 
so alternately, each pipe being left open for a minute at a time, 
in how many minutes will the cbtern be filled 7 

62. Twice one number equals 3 times another number, and the 
warn of the numbers is 1000. What are the numbers ? 

63. By what number must 7 be multiplied to obtain a result 
equal to the quotient of 77 divided by jf of ^f* 

64. Jan. 1, 1858, 1 bought on speculation a lot of fancy goods 
for $500 cash. May 1, 1858, 1 sold the goods, receiving in pay- 
ment the following note, which I immediately collected. 



^^QQQ' Providence, Sept 29, 1856. 

For value received, I promise to pay Alfred Tyler or order one 

thousand dollars, on demand, with interest 

James Perrin. 

On this note were the following indorsements: 

Feb. 3, 1857, received one hundred dollars. 
June 10, 1857, received two hundred dollars. 
Nov. 5, 1857, received ten dollars. 
Jan. 1, 1858, received thirty dollars. 
March 5, 1858, received two hundred dollars. 

Allowing that mmey was worth 6 per cent per year, did I gain 
or lose by the speculation, and how much t 
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65. I boagbt a lot of cloth for $1000 caBb, and sold it at an ad- 
vance of 25 per cent, on a credit of 6 months, vithoat grace. It 
turned out that 10 per cent of my sales were bad debts, and that 
it cost 4 per cent of the remainder to collect it What was my 
net gain? 

■ 66. A person bought 25 sheep, agreeing to pay 1 cent for the. 
first, 2 cents for the second, 4 cents for the third, and so on, 
paying for each sheep twice as much as for the preceding one. 
How much did the whole cost him? 

67. How many feet long is the side of the largest square which 
can be made in a circle 20 ft. in diameter? 

68. When coffee was worth only | as much per pound as tea, a 
person bought 48 pounds of coffee and 36 pounds of tea for $17.25. 
What was the price of each per pound ? 

69. A and B trade in company. A put in J- of the capital and 
B put in the remainder. A was to manage the business, for which 
he was to have a salary of $800 per year ; and it was agreed that, 
after paying this salary, the profits or losses should be shared in 
proportion to the capital stock of the partners. Under this ar- 
rangement, B's share of the profits for the first year was 1^ times 
as much as A's share of the profits added to his salary. More- 
over, A's share of the profits added to his salary equalled ^ of hie 
share of the original stock. What was each partner's share of the 
profits ? What was the original stock of each ? 

70. A merchant invested $1000 more than ^ of his capital in 
trade, $1000 more than ^ of the remainder in real estate, $1000 
more than ^ of the remainder in bank stock, $1000 more than ^ 
of this remainder in railroad stock, and the rest, $1000, in insu- 
rance stock. What was his capital ? 

71. A retail dealer bought a lot of molasses at the rate of $36.10 
per hundred gallons. He calculates that 5 per cent of it will waste 
in measuring ; that 12 per cent of it will be bad debts ; and that- 
it will cost 5 per cent of the remainder to collect it ; and he wishes 
to sell it for such a price that, after allowing for all these losses, he 
may gain 10 per cent of his original investment For how mucfa 
per gallon must he sell the molasses ? 



MISCELLANEOUS PROBLSMS. 261 

72. A and B have equal incomes. A saves ^ of bis each year, 
and B saves \ of his. At ihe end of 4 years A has saved $1000 
more than ^ as much as B has saved. What are ^eir incomes? : 

78. A and B hired a pasture together for $64. A pastured 3 
horses for 5 weeks and 7 cows for 14 weeks. B pastured 2 horses 
for 6 weeks, 1 cow for 7 weeks, and 5 cows for 12 weeks. Now, 
if it is worth 1} times as much per week to pasture a horse as it ia 
to pasture a cow, how many dollars ought each to pay ? 

74. What number is that the square root of which is 36 less 
than the square root of 4 times the number? 

75. By selling a lot of land for aa many dollars per acre a% 
tliere are acres in the field, 1 gain 25 per cent of its cost If | 
had sold it for $2250 less than I did, I should have sold it for 25 
per cent less than cost. How many acres did the lot contain, and 
how much per acre did I give for it ? 

76. A certain square garden measures 500 feet on a side, io&i 
the owner wishes to lay out a walk completely around i^ which' 
shall occupy just ^ of the area of the garden. How wide oughl 
the walk to be ? 

■s 

77. Jan. 1, 1858, 1 bought a lot of shoes for $5000 cash, and 
immediately shipped them to New Orleans, paying 2 per cent pre- 
mium for insurance and $1 for the policy. My agent in New 
Orleans sold them, Feb. 15, at an advance of 50 per cent on their 
original cost, charging 3 per cent commission for his services. He 
paid out $100 for freight and other expenses, and mvested the sum 
due me, after deducting a commission of 1^^ per cent on the pup* 
chose, in cotton. He shipped the cotton to me in Boston, where I* 
sold it. May 1, at an advance of 25 per cent on the sum which my 
agent paid for it, receiving in payment a note on 3 months. Maj: 
1, 1 paid $1000 in cash for freight, insurance, etc May 3, 1 had. 
the note received for the cotton discounted at a bank, and imme- 
diately invested ^ the proceeds in railroad stock at a discount of 
15 per cent, and the other half in railroad stock Hi a discount of 
30 per cent. July 1, a dividend of 4 per cent was declared on the^ 
stock of the first railroad. This dividend I received July 3. Sept. 
1, 1 sold the first lot of stock at 5 per cent above par, and 1^ 
second at 40 per cent below par. Money being worth 6 per centy' 
what was my gain by these transactions? 
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78. If I sell a lot of goods at an advance of 25 per cent, and 25 
per cent of the sales turn out to be bad debts, shall I gain or lose, 
and how many per cent? 

79. If; by selling a lot of goods for $556.10, 1 shall gain 10 pet 
cent, how many dollars shall I gain or lose by selling ^ of the lot 
for $200, and the other half at an advance of 25 per cent on their 
cost? 

80. A trader calculates that he can sell $20000 dollars worth of 
goods per year. He estimates that his expenses will be $800 for 
clerk-hire, $1000 for rent and other store expenses, $250 for trans- 
portation of goods, $600 for interest, and $100 for other expenses. 
At what per cent advance on the cost of his goods must he sell 
them to make a net gain of $2000 per year ? 

81. Albert can run 3 rods in 4 seconds, and Charles can run 4 
rods in 5 seconds. How many seconds will it take Charles to 
overtake Albert if Albert has 10 seconds the start? 

82. If the base of a right-angled triangle which contains 18769 
sq. ft. is twice its altitude, what is its hypothenuse ? 

88. The square root of a certain number subtracted &om tfant 
number, leaves a remainder equal to 16 times the square root of 
the number. What is the number? 

84. The difference between the cube root of a number and the 
number itself is 120 times the cube root of the number. What is 
the number ? 

86. A and B traded in company. A put in IJ times as ranch 
money as B. Moreover, the money which A put in was $600 more 
than I of the whole stock. They gained 25 per cent of their in- 
vestment What was each man's share of the gain ? 

86. Whitney & Dean bought a square lot of land, measuring 
350 feet on a side, at 2 cents per square foot. They cut two roads* 
each 50 ft. wide, through the middle of it, at right angles to each 
other and to the sides of the field. At how much per square foot 
must they sell the rest to make a gain of 150 per cent on Uieir - 
original investment, allowing nothing for interest or expenses ? 
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87. I gave my note on 3 months at a bank for sach an amount 
that I realised $4500 on it, and invested the proceeds in flour at $6 
^r barrel. After incurring expenses on the flour to the amount 
of 10 cents per barrel, I sold it at an advance of 20 per cent on its 
first cost ; and, after paying the above-named expenses, invested the 
xemainder in cloth at 50 cents per yard. This cloth became to 
much damaged by a fire, that I was obliged to sell it for ^ what it 
cost me. I paid $50 for expenses On account of the cloth, and in- 
vested the remainder in silks at $1.25 per yard. The very day my 
note at the bank became due, I sold the silks for cash at an advance 
of 50 per cent on their cost. Did they bring more or less than the 
amount of the note due at the bank, and how much ? 

88. I bought a lot of goods for $250 cash, and at the expiration 
of 6 months I sold them at an advance of 10 per cent, receiving in 
payment a note on 60 days. This I immediately got discounted 
at a bank. What was my real gain, money being worth 6 per 
eent? 

89. If a cubic foot of water weighs 621 pounds, how many pounds 
/)f water will a cylindrical vessel hold, if the inside diameter of 
its base is 3 fb. and its inside altitude is 6 ft. ? 

90. A speculator purchased a lot of land. At the end of the 
first year, its value had increased 25 per cent. At the end of the 
second year, its value was 30 per cent more than at the end of the 
first. At the end of the third year, he sold it for 10 per cent less 
than its value at the end of the second year, receiving in payment 
a note on 4 months. This note he got discounted at a bank, re- 
ceiving $9795 on it. Money being worth 6 per cent compound 
interest, what was his profit on the land ? 

91. The hour and minute hands of a watch are together at 12 
o'clock. When are they next together? 

92. At what time betweep 3 and 4 are the hour and minute hands 
of a watch together? 

98. At what time between 6 o'clock and 7 do the hour and 
minute hands of a watch make equal angles with the 6 o'clock 
mark? 

94. At what time between 12 o'clock and 1 doed the minute 
hand lack as ipuch of being at the 12 mark as the hour hand is 
beyond it? 
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M. May 1, 1856, I borrowed of Charles Rogers $6000 for one 
year, at 6 per cent interest, and the same day inTested it in rail- 
road stock at 20 per cent discoant, the par yalae being $100 per 
share. July 1, 1856, 1 received a dividend of $3 per share ; and« 
July 13, 1 sold the stock for cash at a discount of 10 per cent, 
sending the proceeds to a commission merchant in New York, with 
directions to invest it in sugar. This he did, after deducting his 
commission of 2 per cent on the purchase. Aug. l, I paid $250 
cash for freight and other expenses on the sugar; and, Sept ]« I 
•old the sugar to Osgood & Bartlett for $1500 more than the broker 
paid for it, receiving in payment their note far $3000, due in 4 
months, and the balance in cash. This note I got diseounted 
Sept 17; but when it became due it was protested, and I, as 
endorser, was compelled to pay it May 1, 1857, 1 settled with 
Osgood & Bartlett for 30 cents on a dollar, and paid the amoonft 
due Charles Rogers. Money being worth 6 per cent per year, did 
I gain or lose by the transaction, and how many dollars ? 

96. Jan. 1, 1857, I had my note on 4 months for $6000 dis- 
counted at a bank, at 6 per cent interest and i per cent exchange. 
With the proceeds I purchased a lot of cloth* March 1, 1 gave 
my note on 2 months for $750 in payment of expenses incurred on 
account of the cloth. March 15, 1 sold the cloth at an advance 
of 50 per cent on its first cost, receiving in payment a note on 6 
months. When my other notes became due, I had the nOfte re- 
ceived for the cloth discounted at a bank, at 6 per cent interest 
and J per cent exchange, and with the proceeds met my liabilities. 
What was my net profit ? 



SECTION X,XIV. 

151. ACCOUNTS. 

NoTB. — The form of Book-Keoping in 67 ia designed for those who have 
but few business transactions to record. Traders and others having aoooonts 
with a large number of persons, will find the following form much better 
adapted to their wants. It requires two account- books, the Dat-Book and 

hKQMR. 
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(a.) The Da7-6ook, or book of original entries, is ruled as 
illustrated on pages 96 and 97. At the top of each page is placed 
the date of the transactions to be recorded. Immediately below 
the date is written the name of the person with whom, on that 
date, we first have a transaction on account, followed by the 
abbreviation " Dr." or "Or." as the case requires, and also by a 
statement of the items fbr which he is debited or credited. The 
amounts are carried into the money columns at the right. The 
next transaction in order is then written in the same way, then the 
next, and so on till the page is filled, or all the transactions of the 
day are recorded. 

(b.) Should there be room left on the page for a part or all the 
transactions of another day, the new date should be written at the 
middle of a line, and the entries made beneath it, as just described. 
The space at the left-hand shonld be reserved for reference to the 
leger-page. 

(c.) The Leger is used for cdlecting and arranging the entries 
of the Day-Book in such a way that each person's account may 
appear in a condensed form on a page by itself. 

(d.) Each page of the Leger is divided into two equal parts, the 
left-hand part for the debit and the right-haQd part for the credit 
entries. Each part should be divided into five spaoes; viz. the first 
for the dates, the second for the transactions, the ihird for refer 
ence to the pages of the Day-Book on which the original entries 
are recorded, and the fourth and fifth for the money columns. 
The left-hand space is sometimes divided into two parts, one for 
the month and the other for the day of the month. 

(e.) The items of the several accounts are not usually given in 
the Leger, it being sufficient to give the gross amounts, and refer 
to the Day-Book for particulars. If more than one article is 
bought on any date, the entry is usually " Mdse." or " Sundries." 
The specimen pages which follow, will sufficiently illustrate both 
the Day-Book and the Leger entries. 

(f.) The transfer of an account from the Day-Book to the Leger, 
is called Posting the account. 
23 
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Note. — The careful aooountant will keep his acconnt posted up as ftiUy 
as possible. A habit of negligence in this respect is almost fatal to nceanej 
and dispatch in the management of our pecuniary affairs. 

(g.) The "Cash Account" (67, f and g) may b© kept in a 
separate book, precisely as described in 67i or the cash entries 
may first be made in the Day-Book, and then be posted to the 
Leger, like those of any other account. In the following set of 
accounts, the students may. adopt the latter method. 

Note. — Those who do much business usually keep a separate Oash-Book. 
However kept, the Cash Account should be balanced frequently. (See note^ 
top of page 95.) 

(h.) The student may now suppose that, on the first day of 
July, 1858, he bought the stock in trade of a country merchant 
for $2000, and commenced business. The first step towards open- 
ing bis accounts will be to make a careful inventory of hie pro- 
perty, which should be recorded either on the first page of his 
Day-Book or Leger, or in a separate Inyentory-Book. In this set, 
he may write on the first page of his Day-Book as follows : 

(i.) InTentoiy of the assets and liabilities of , taken 

July 1, 1858 — 

I own cash $200; stock in trade $2000; 1 horse $150, I car- 
riage $100. I owe nothing. 

Note. — The above inventory requires an entry in Cash Aeeoant, whieb, 
with the Day-Book entries required by the following transactions, it illoa- 
trated on page 275. 

July 2, 1858. 

Sell John Ellis 6 lb. B. H. sugar at 8^ cts., 1^ gal. molasses 
at 48 cts., 4 lb. coffee at 12J cts. Sell Mrs. Sarah Brown 9f yd. 
lawn at 31 cts., 2^ yd. cambric at 25 cts, | yd. muslin at 42 cts., 
and 6 skeins of silk at 4 cts. Sell for cash 1 bbl. flour $6.75, 
3 bu. meal at 67 cts., and sundries for $8.27. Buy for cash 123 
lb. butter at 20 cts. 

July 3. 

Buy of George Russell 17 bu. of com at 62 cts., and 20 bu 
of oats at 37i cts. Sell Arthur Stanhope 1 pr. boots $2.67, 1 
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pr. mittens 92 cts., and 2 locks at 46 cts. Credit Edward Jones 
Trith 1^ days labor at $1.50. Let Edwin Smith your horse and 
carriage to go 9 miles at 16J cts. per mile. Receive cash for sun- 
dries $13.21. 

July 6. 

Buy for cash 20 bu. potatoes at 50 cts., and 8| doz. eggs at 
14 cts. Buy of Day & Austin 1 cask raisins, 98 lb., at 8^ cts., 
3 boxes raisins each 25 lb. at 12^ cts., and 26 lb. figs at 9 cts. 
Sell John Ellis 31} J^* sheeting at 11 cts. Sell Arthur Stanhope 
^ lb. Y. n. tea at 68 cts., and Wm. Jackson 2 gal. molasses at 48 
cts. Cash receipts for the day, $11.35. 

July 7. 

Sell Seth Turner 3 doz. eggs at 16f cts., 2 bu. potatoes at 
55 cts., 5 bu. corn at 68 cts. Sell John Harris 15^ lb. cheese at 
9 cts., and 7^ lb. butter at 25 cents. Sell for cash 3 yd. broadcloth 
at $3.25, 1 bbl. flour $6.75, and sundries $9.13. 

July 8. 

Sell Mrs. Sarah Brown 8 lb. B. H. sugar at 9 cts., 2 lb. cocoa 
at 18 cts., 2 lb. white sugar at 12 cts. Cash receipts for the day, 
$15. 

July 9. 

Sell Edward Jones i lb. tea at 56 cts., 2 hands tobacco at 
5 cts., 1 bunch cigars 15 cts. Sell Alice Gray 8 yd. alpine at 
96 cts., 4^ yd. cambric at 14 cts., 3 skeins silk at 4 cts., 1 yd. 
drilling 11 cts. Buy of Charles Ilewins 1 bbl. crackers $3.75, 12 
loayes bread at 4^ cts., and 5 doz. cakes at 20 cts. Sell Seth 
Turner 3 loaves bread at 5 cts., 2 doz. cakes at 25 cts. Sell sun- 
dries for cash, $10.13. 

July 10. 

Credit Edward Jones for labor, $1.12. Cash sales for the day, 
$23.71^ Pay cash for sundries, $1.37. 

(j.) Posting. This being the close of a week, it will be well to 
post up our accounts. To do this, look on the Day-Book for the 
first entry. As no separate Cash-Book is kept, it wiii be : "July 1. 
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Cash Dr. To cash on hand, $200." "We shall, therefore, proceed 
to open Cash Account in the Legcr. To do it, we write at the 
head of the first page: ''Dr. Cash. Cr.'^ Then on the left side 
of the page we write, first, July 1 ; second, To Cash ; third, the 
figure 2, to show on what page of the Day-Book the charge is 
made ; and, fourth, the amount, $200. We also write in the Day- 
Book, in the space at the left of the entry, the figure 1, to show 
that the account is posted to the first page of the Leger. 

(k.) An Index to the Leger is also necessary. If our husiness 
is large, one or more pages must be appropriated to each letter of 
tho alphabet ; but, for the present set of accounts, three or four 
lines to each letter will be sufficient. To make it, write at the 
head of each page the letter A ; then, four or five lines below, the 
letter B ; and so on through the alphabet. Under C should be 
written : " Cash, page 1." 

(L) Now post up the other entries in Cash Account, and balance 
the account as explained in 67. The specimen account, page 275, 
will illustrate this. 

(m.) The careful book-keeper will now compare his Day-Book 
and Leger, to see if all the entries are posted correctly. He finds 
the first "Cash" entry in the Day-Book, and, if it is posted cor- 
rectly, he places opposite to it a mark, as X or ^Z. There will 
thus be found opposite each account in the Day-Book, which has 
been properly posted, not only the number referring to the Leger 
page, but the mark to indicate that it has been carefully exa- 
mined. 

(n.) The next Day-Book title being "John Ellis," his account 
should be opened on page 2 of the Leger, exactly as Cash Aocoont 
was opened on page 1, and under E in the Index should be writ- 
ten : " Ellis, John, page 2." It will not be necessary to balance 
his account at present. 

(o.) Proceed in the same way with each of the other accounts 
till all are posted, and then make the requisite Day-Book entries 
tor the following transactions : * 

July 12. 

Credit Francis Soule for shoeing horse $1.25. Sell Edward 
Jones 3 lb. sugar at 8 cts., and 1 lb. coflfee at 13 cts. Sell Edwin 
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Smith 2 yd. broadcloth at $3.50, 21 yd. doeskin at $1.50, J yd. satin 
vesting at $3.50, 1 doz. buttons for 42 cts., silk and trimmings 
for $1.13. Sell sundries for cash, $10.28. 

July 13. 

Buy of Charles Ilewins 12 loaves bread at 4^ cts., 3 doz. 
cakes at 20 cts., and 4 loaves cake at 10 cts. Sell Freeman 
Hunt 2 scythes at $1.00, 2 rakes at 37 cts., 1 hay-fork 13 cts. 
Sell Francis Soule 2\ gal. molasses at 42 cts., 12 lb. B. II. sugar 
at 9 cts, 3 pk. rye meal at $1.20 per bu., 1 bu. Indian meal at 92 
cts., and 1 lb. tobacco at 25 cts. Sell Mrs. Lucy Pond 8 yd. calico 
at 12 1 cts., and \ lb. tea at 50 cts. Cash receipts for day, $22.71. 

! 

July 14. 

Buy for cash 12 bbl. flour at $6.25. Sell for cash 24 yd. 
oil-cloth carpeting at 58 cts. Sell John Ellis 15 lb. potash at 
10 cts. Sell Seth Turner 2 loaves bread at 5 cts., 1 gal. oil at 
$1.17. Credit Edward Jones with labor 87 cts. Buy of Day & 
Austin 228 lb. sugar at 7 cts., 319 lb. sugar at 7^ cts., and 119 gal. 
molasses at 33 cts. Sell sundries for cash $11.54. 

July 15. 

Sell for cash 15 bu. corn at 70 cts., and 13 bu. oats at 41 cts. 
Sell George Russell 1 pr. calf-boots $3.75. Credit Francis Soule for 
repairing carriage $1.36. Charge Edwin Smith for use of horse 
$2. Sell John Harris 2 bu. 3 pk. salt at 63 cts. per bu. Credit 
Edward Jones with 12 qt. berries at 9 cts. Sold Mrs. Sarah Brown 
1 mirror $1.25. Sell sundries for cash $14.25. 

July 16. 

Sell Alice Gray 1 pr. gaiter-boots $1.25, 2 yd. ribbon at 19 
cts. Buy of Charles Hewins 18 loaves bread at 4j^ cts., 2 doz. 
cakes at 20 cts. per doz., and 5 cakes at 10 cts. Pay cash for 
1^ tons of hay at $15.50. Sell Edwin Smith 1 box cigars $5.75. 
Sell Wm. Jackson 1 piece sheeting, 29 yd., at 11^ cts., and 1 piece 
shirting, 30^ yd., at 13 cts. Sell John Ellis 1 box, 25 lb., raisins, 
at 15 cts. Credit George Russell for 1 pr. calf-boots returned 
$3.75, and charge him with 1 pr. patent leather boots $0.50, Cash 
fales for the day $19.36. 
23* 
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July 17. 

Sell Mrs. Lucy Pond 3 lb. spap at 8 cts. Sell John £1118 
8 lb. salt fish at 5 cts., 6 lb. dried beef at 11 cts., 1 gal, 
molasses at 40 cts. Sell Alice Gray 1^ doz. cakes at 25 cts., 2\ 
lb. cheese at 10 cts., and 3 lb. butter at 24 ots. Sell Seth Tanier 
8 lb. cofifee at 11 cts., 2 lb. tea at 46 cts., and 12 lb. sagar at 9 cts. 
Buy of Mrs. Lucy Pond 7 doz. eggs at 13 cts., and 23 qt. berries 
at 7 cts. ; and sell her 1 oz. nutmegs at 10 cts., and \ lb. cheese at 
20 cts. Sell John Harris 9 qt. berries at 8 cts. Sell Arthur Stan- 
)iopo 2 qt. oil at $1.55 per gal., 1 lamp 25 cts., 1 ball wicking 6 
cts. Sell sundries for cash $22.31. Pay cash for family expenses 
$13.58. 

(p.) Now post and balance Cash Account, and post your other 
accounts to date. 

July 19. 

Bay of Charles Ilewins 18 loaves bread at 4^ ots., 2^ dps. 
cakes at 20 cts., 2 bbl. crackers at $3.50; and sell him 5 ba* 
potatoes at 60 cts. Credit Frant^is Soule for work $2.75. Sell 
John Ellis Ibbl. flour $6.75, 1 coat $8.37, 1 pr. overalls 75 cts., 1 
hat $2.31. Charge George Bussell for goods delivered to his wife, 
as follows : 10 yd. muslin at 37 cts., 4 yd. edging at 20 cts., 1 silk 
belt 33 cts., li yd. cotton at 10 cts., 1^ doz. buttons at 16 ets., 1 
card hooks and eyes 4 cts. Cash sales for the day $13.31. 

July 20. 

Sell John Ellis 2 pr. children's shoes at 83 cts., 2 pr. cotton 
hose at 18 cts., 3 J yd. print at 13 cts., delivered to his wife. Sell 
Edward Jones 11 lb. salt fish at 5 cts., 6 lb. rice at 5 cts., and 
1 pk. meal 20 cts., ^ lb. tea at 46 cts. Pay cash for groceries for 
store $63.28. Sell John Harris 2 gal. vinegar at 20 cts., 2 lb. 
saleratus at 12 cts.,. 1 doz. cakes 25 cts., 2 loaves bread at 5 cts., 
crackers 25 cts. Cash sales for the day $22.13. 

July 21. 

Buy of Day & Austin 28 lb. Y. H. tea at 50 cts., 60 lb. Sou- 
chong at 35 cts., 98 lb. cofiee at 10 cts. ; and sell them 1 ream 
letter paper $3.50, \ ream bill paper at $3.75, 4 packages envelopes 
at 10 cts., 1 bottle ink 37 cts., and 1 box pens $1.00. Charge Johi) 
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Ellis with 1 Colbarn's Common-School Arithmetic, delivered to his 
son Henry, 50 cts. Seli fidwin Smith 22 yd. carpeting at 62 cts., 
1 paper tacks 10 cts., 1 small hammer 18 cts. Sundries for cash 
$18.27. 

Jvly 22. 

Sell Mrs. Sarah Brown 1 lb. raisins 11 cts., 2 lb. sngar 
at 10 cts., 1 gal. molasses 38 cts. Sell Edward Jones 1 hand 
tobacco 5 cts. Sell Wm. Jackson \ lb. pepper at 20 cts., 1 pk. 
Bait 24 cts. Buy of Charles Hewins 16 loaves bread at 4^ cts., 8 
cakes at 10 cts. Credit Edward Jones with 3 days labor at $1.50 ; 
charge him with cash $1. Beceive of John Harris cash to balance 
his account. Sell sundries for cash $16.25. 

July 23. 

Sell Walter Gay 1 bbl. flour $6.75, 1 bu. meal 84 cts., 8 
lb. refined sugar at 12 cts., 12 lb. B. H. sugar at 9 cts., 4 lb. 
coffee at 13 cts., | lb. tea at 56 cts., 2 lb. chocolate at 18 cts. Sell 
George Russell 1 axe $1, and 1 hoe 75 cents. Buy for cash 6 bu. 
beans at $2. Cash sales for the day $10.75. 

July 24. 

Charge Day & Austin with goods delivered Willard Gay per 
their order $12.50. Beceive of Sarah Brown cash on account 
$5. Sell Edwin Smith 2 brooms at 25 cts., 1 brush 50 cts., ^ doz. 
knives and forks at $2.50 per doz. Sell Edward Jones \\ lb. cheese 
at 10 cts. Sell Seth Turner 1 pr. thick boots $2.87. Sell Wm. 
Jackson 1 cap $1.25, and 1 vest $1.75 ; and credit him vnth labor 
$1.20. Sell Arthur Stanhope 1 pk. beans at $3 per bu. Sell sun- 
dries for cash $25.38, and pay cash for family expenses $5.23. 

(q.) Now post up all your accounts and balance Cash Account. 

July 26. 

Sell Arthur Stanhope 7 yd. flannel at 58 cts. Sell Walter 
Gay 1 box, 50 lb., soap at 8 cts., and 1 tub $1.23. Buy of 
Sarah Pond 6 doz. eggs at 14 cts., 13 qt. of berries at 6 cts. 
Sell Wm. Jackson 1 bu. Indian meal 70 cts. Sell George Russell 
1 lb. saleratus 10 cts., and buy of him 25 bu. corn at 65 cts. SeP. 
ptlTidpes for qash $9,83, 
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My 27. * 

Buy of Charles Hewins 12 loayes bread at 4^ cts., 7^ doi. 
cakes at 20 cts., and 3 loaves cake at 10 cts. Pay cash for 4 
bu. apples at 87 cts, and for 1 ton 3 cwt. hay at $13.50 per ton. 
Sell Edwin Smith 1 shawl for wife $5.28, 1 set china for $8.27. 
Sell John Ellis 9 lb. sugar at S^ cts., 3 lb. crushed sugar at 13 cts., 

1 gal. molasses 38 cts., 2 doz. eggs at 16 cts^ i lb. cinnamon at 18 
cts., i lb. cloYCS at 16 cts., 2 oz. nutmegs at 12 cts., } lb. ginger at 
20 cts., and 1 lb. saleratus 10 cts. Sell sundries for cash $17.28. 

July 28. 

Exchange horses with Joseph Fisher, paying him cash $50 
for difference in value. Buy of Day & Austin 1 hhd. molasses, 
137 gal., at 29 cts., 31 gal. oil at 75 cts., 33} gaL oil at 92 cts., 100 
lb. crushed sugar at 10^ cts. Sell Charles Hewins 1^ lb. tea at 48 
cts., and 5 lb. coffee at 14 cts. Sell Alice Gray f lb. tea at 48 cts. 
Sell Edward Jopes 3 lb. salt fish at 5 cts., 1 salt mackerel 10 cts. 
Cash sales for the day $11.36. 

July 29. 

Buy for cash 3 doz. brooms at $2.25 per doz., 1 doz. oloUies 
brooms at $1 per doz., i doz. hair brushes at 20 cts. each, 
^ doz. hair brushes at 33 cts. each, 1^ doz. tooth brushes at $1.20 
per doz., 2 doz. tooth brushes at $1.75 per doz., and | doz. tooth 
brushes at $3 per doz. Sell Walter Gay 1 pr. calf boots $3.75, 1 
pr. slippers 75 cts., 2 pr. children's shoes at $1.12. Sell Sarah 
Pond 1 piece tape 6 cts., 1 paper pins 10 cts., 2 skeins silk at 5 
cts. Sell Francis Soule 1 bbl. flour $6.62. Cash sales for the day 
$23.37. 

July 30. 

Tou find a five-dollar gold piece on your way to your store. 
Sell Sarah Brown 28 lb. flour at 4 cts. Sell Charles Hewins 

2 yd. superfine broadcloth at $3.75, i yd. silk velvet at $4.25, 1 
satin vest pattern $3, 3 yd. doeskin at $1.50, 1 doz. silk buttons 50 
cts., sewing silk and trimmings $1. Sell Freeman Hunt 1 razor 
75 cts., 1 strop 37 cts., 1 lather brush 25 cts., 1 cake soap 10 cts. 
Charge John Ellis with goods sold his wife, as follows : 12 yd. 
black silk at $1.05, 3 yd. dambric at 20 cts., sewing silk and trim- 



ACCOUNTS. 278 

mings 37 cts. Pay Day &» Austin cash on account $50. Cash 
Bales for the day $21.13. 

July 31. 

Sell Edwin Smith 1 umbrella $1.75, 2 lb. chocolate at 20 cts., 
1 lb. tea 56 cts., 8 lb. cheese at 9^ cts. Sell Arthur Stanhope 
1 bbL flour at $6.62, 2 qt. molasses at 38 cts. per gal., 8 lb. 
sugar at 9 cts. Credit Edward Jones with 2^ days labor at $1.50. 
Charge Day & Austin for goods delivered Samuel Carey per their 
order $18.97. Sell Seth Turner 8 lb. salt fish at 5 cts., 2 qt. oil at 
$1 per gal., 1 lb. tobacco 25 cts., 1 bunch cigars 30 cts. Sell Wm. 
Jackson 1 coat $7.50, 1 pr. shoes $1.25. You find the owner of the 
gold piece you found yesterday, and return it. Pay cash $17.31 
for family expenses, and pay your clerk for 1 month's services 
$33.33. Cash sales for the day $18.91. 

(r.) Now post up all your accounts, and balance Cash Account. 

Aug. 2. 

Settle the accounts of George Russell, Arthur Stanhope, Ed- 
ward Jones, and Seth Turner, with cash. Settle Alice Gray's 
account by an order on Day & Austin.^ Settle Day & Austin's 
account by note on 60 days. Settle Edwin Smith's account by 
cash $15, and due-bill for balance. Settle John Ellis's account 
vnth note on demand. Close Cash Account and all the other 
accounts by passing balance to new account. (See second note on 
page 94.) 

(g.) The balax^ce due on each account may be determined by 
examining the Leger. When the account is seUled, the closing 
entry should first be made in the Day-Book. Thus : ** To or By 
Cash, Note, or Order (or whatever it may be), to Balance Ac- 
count." It should then be posted to the Leger, and the account 
closed. When an account is closed by " Passing the balance to 
New Account," no entries are necessary in the Day-Book. 

(t.) Fill the blanks in the following inventory with appropriate 
figures. 

Inventory of the assets and liabilities of , Aug. 2, 1858. 

* She should be credited, and Day & Anstin should be debited, with this 
order. 
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ASSETS. 

Stock in Trade $2025 

Cash on hand (by Cash Account) $ 

IHone $ 200 

1 Carriage $ 100 

1 Harness ^ $ 25 

John Ellis owes me on Not« $ 

£dwin Smith owes me on Due-Bill $ 

Mrs. Sarah Brown owes me on Account ...... $ 

Wm. Jackson owes me on Account $ 

Charles Hewins owes me on Account $ 

Francis Soule owes me on Account $ 

Freeman Hunt owes me on Account $ 

Walter Qay owes me on Account $ 

LIABILITIES. 

I owe Day & Austin on Note $ 

I owe Mrs. Lucy Pond on Account. . . ^ $ 

Excess of assets over liabilities $ 

(n.) Compare this inventory with the inyentory taken oa com- 
mencing business, and see whether you have gained or lost money 
durin'g the past month. 

(y.) In practical life, we should not be likely to close all our 
accounts oftener than once a quarter, and perhaps not oftener than 
once in six months or a year. A great many merchants close all 
their accounts to the first of January or July of each year, though 
some only close them to the 1st of January, at which times they 
generally send bills (see form on page 88) to all who haye not 
called to settle their accounts. v 

(w.) Should any student desire more practice in Book-Eeeping 
than the above transactions require, he can readily extend his 
accounts by imaginary transactions. 
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